











FREIGHT CARS ORDERED FOR DOMESTIC 


SERVICE DURING 1949 WERE EQUIPPED WITH 


UNIT TRUCKS 
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Here, in a nutshell, is the story of Unit progress during | 


the last 10 years in terms of percentage of cars — 
ordered: 


1940 1 percent 
1941 9 percent 
1942 1l percent 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
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SETS THE STAGE FOR LOWER COST 


of Grinding Axle Diameters and Radii 


2. a) CEG 





Left: Close-up of hydraulic profile grinding 
wheel truing attachment. Right: Drawing of 
profile cam and corresponding radius pro- 
duced on wheel and work. Cams for this 
installation can be easily interchanged; 
cover a range of %”, 1” and 1%” radii. 





Long heavy work and several precision ground diameters with 
accurate sweeping radii are hard taskmasters for center type 
grinders. When these factors are combined in one part, such as 
the car wheel axles illustrated, extra good performance is re- 
quired of the machine. cincinnati FILMATIC 14” and 16” Plain 
Grinders offer this extra value of performance, for the diameters 
and radii of the work can be precision ground in ohe setting. 
@ FILMATIC Grinding Wheel Spindle Bearings, well-proportioned 
castings for the principal units, and electronically controlled 
table traverse with automatic pressure way lubrication, con- 
tribute largely to the machine's dependable performance. An- 
other feature—hydraulic profile wheel truing device—accurately 
rounds the corners of the wheels, one side or both sides, 
identical or different radii. This truing device accommodates 
several cams, corresponding to the radius desired for various 
sizes of axles. Two loading devices complete the equipment 
which makes cincinnati FILMATIC 14” and 16” Plain the most 
dependable and lowest cost axle grinders for your shop. More 
information may be obtained by writing for literature. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 


CENTER TYPE GRINDING MACHINES © CENTERLESS LAPPING MACHINES © CENTERLESS GRINDING MACHINES © MICRO-CENTRIC GRINDING MACHINES 
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Burlington Applies Diesel Power 


To 





Rotary 


Snow Plow 


Old steam plow is converted 
at Denver shops to electric 
drive taking power from the 


leading Diesel pusher unit 
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An electric rotary snow plow, designed for use in 
connection with Diesel locomotives, has just been 
completed ready for winter service on the Chicago, 
Burlington & Quincy. The new unit is expected to 
demonstrate advantages because of relatively smooth, 
quiet operation over exceptionally mes distances and 

riods of time without having to refuel or rewater. 
While no performance figures are yet available, indi- 
cations are that the fuel and water range will be ex- 
tended six to eight times over that of rotary snow 
plows previously used on this road. 

The Burlington plow is 16 ft. high, 36 ft. long, and 
weighs 91 tons. Conmvested at the company shops, 
Denver, Colo., it utilizes the underframe, trucks, rotor 
and rotor chute of an old Alco steam plow, but the 


Operating controls and equipment in the cab 


Running-board application leading to the cab escape door 
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cab, car body, electrical and mechanical parts are en- 
tirely new. 

The 1114-ft. rotor blades are driven by four Electro- 
Motive traction motors, two mounted on each of two 
8-in. parallel longitudinal shafts which are spur-gear- 
connected to the central rotor shaft. Standard E-M 
spur and ring gears for freight service (15 to 62 gear 
ratio) transmit power from the traction motors to the 
twin shafts, which drive the central rotor shaft by 
means of passenger spur and ring gears (25 to 52 

ear ratio), two pairs of gears being used to give the 
Slesired capacity and reliability without going to a 
non-standard gear design. All drive and rotor shaft 
bearings, ten in number, are of the pillow-block type. 

A maximum of about 1,080 hp., net, is supplied to 
the rotor which operates at 130 r.p.m, at plowing speed 
and 80 r.p.m. when idling. The cslahaal steam ow, 
weighing 100 tons, was equipped with a small loco- 
motive-type steam boiler and two 500-hp. engines, 
but the total power actually delivered to the rotor shaft 
seldom exceeded 600 to 800 hp. 

Motors in the new design take power through nec- 
essary electrical connections from the generator of the 
first unit of any readily-available four-unit Diesel 
freight locomotive used as a pusher, the traction mo- 
tors of this unit being disconnected. All motors on the 
snow ed are interchangeable with the traction mo- 
tors of Diesel freight locomotives and can be removed 
for use in regular service during snowless months. 

An E-M 10-kw. auxiliary generator, driven from 
one of the parallel shafts through a Link-Belt fixed 
coupling and speed increaser (ratio 4.93 to 1), fur- 
nishes field excitation current to give the motors de- 
sired constant-speed characteristics under variable 
load as the plow advances into or backs out of snow 
drifts. To assure prompt speeding up of the rotor after 
being stopped, electric current from storage batteries 
of the locomotive is supplied as required to the motor 
field circuit. 

An ingenious blower arrangement of Burlington de- 
sign, driven from the other power shaft, furnishes 
6,000 cu. ft. of air per min. for cooling the four trac- 
tion motors, regardless of direction of rotation. This 
is accomplished by mounting two blowers side by side 
on the same shaft, one delivering air when the shaft 
turns clockwise and the other when it turns counter- 
clockwise. With air delivery from both blowers into 
the same outlet boot, an automatic damper simply 
closes the outlet of the blower which is non-operative, 
dependent upon direction of rotation. 

This air for motor cooling is delivered at 2% in. of 
water pressure at the motor commutators. The re- 
quirement for what is in effect a reversible blower is 
necessary since the snow plow rotor must be capable 
of — — to pir pind os either side of the 
track depending upon which way the rotor is turning 
— how the deflector plate is set at the top of the 

ute. 

The new'steel cab of the plow, which seats two per- 
sons in addition to the operator, is thoroughly insu- 
lated and kept warm in the coldest weather by a Cole- 
man oil heater. The operator sits on the right side and 
immediately in front of him are the controller which 
operates the rotor, recording instruments, and air- 
brake emergency valve. He is in continuous telephone 
communication with the engineman of the Diesel loco- 
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motive who operates from the rear cab. A bell and 
pneumatic horn are applied to the plow roof just back 
of the cab. 

In addition to driving motors, shafts and gears, the 
plow body contains electric and resistor control cabi- 
nets, tool box, and Mahr portable kerosene torch for 
melting snow and ice whieh may accumulate when the 
rotor is stopped and tend to prevent it from starting 
again. Both cab and body are snowtight. A Pyle-Na- 
tional 62-volt flush-type headlight is located above the 
front cab window. This light is installed and wired so 
that it can be removed from inside the cab. No wiring 
is exposed, 

The original rotor was re-used after being recon- 
ditioned and statically balanced. The plow itself was 
properly balanced mA applying 16 tons of steel stamp- 
ings as counter-weight in a pocket between sills at the 
rear of the frame. 


Features of Electric Drive 


Since the electric plow delivers a larger amount of 
power and more uniform torque to the rotor, shaft, 
snow and ice formations can be cut and cleared from 
aa faster than with the steam plow as originally 

uilt. 

In general, with conventional coal-burning steam 
plows, a good portion of the time is consumed run- 
ning for water and coal, cleaning fires, etc., whereas 
with an abundant supply of fuel oil and double crew 
there is no reason why the Diesel-electric-driven plow 
cannot work continuously for a much longer period. 

Another major advantage is the relatively low cost 
through use of standard Diesel locomotive components, 


Auxiliary generator and one of 
the traction motor installations 
on the C.B.&Q. rotary snow plow 
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such as motors, gear cases, gearing, auxiliary genera- 
tor, controller, etc., all of which are quickly replace- 
able from stock in case of damage and all of which 
can be used in regular train service when the plow is 
idle during spring, summer and fall months. 

Oe and electrical equipment parts are pro- 
tected from overloads by a circuit breaker set at 1,000 
amp. In normal operation, the electrical load is lim- 
ited to 700 amp. due to the thermal rating of the trac- 
tion motors. Cables connecting with the Diesel loco- 
motive are completely sealed against weather and 
passed through the headlight opening of the leading 
A-unit. Only 30 min. are required for hook-up time. 

With electric drive, the rotor is relatively free of 
vibration and noise, as compared with a steam plow. 
The multiple driving motors give increased reliability. 
The four-wheel trucks, suitably reconditioned and ap- 
plied under the new plow, have 714-in. by 10-in. jour- 
nals, 33-in. wheels and 414-ft. wheel base. 

A catwalk is applied over the top of machinery to 
give access to the cab from the interior of the snow 
plow. A metal running board on top of the plow body 
extends from the cab escape door to the ladder at the 
rear of the plow. Hand rails and ladders meet all 
safety requirements. 

The efficiencies of both the electric plow and the 
Diesel locomotive are relatively unaffected by severe 
cold. All vital parts of the plow can be easily reached 
for maintenance and repair on the road, two doors on 
each side of the plow body giving ready access to the 
four driving motors. The plow is painted Omaha 
orange with black undercarriage and trimmings, the 
same as other Burlington work equipment. 


Two motors installed, the shafts and ring gears 
for two more motors and the double spur-gear 
drive to large gears on the central rotor shoft 
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Evolution of 


Welded Box Car Design* 


Pp ROBABLY less than 30 per cent of our 134 million 
freight cars have any welded joints, and a much 
mat rcentage are all-welded cars. The first weld- 
ed freight cars were looked upon with some distrust. 
Car yards were not in general equipped with welding 
machines, and hence were unable to repair the welded 
cars-except by substituting rivets for welds. There was 
considerable reluctance on the part of many carmen 
to believe that welded joints could endure the severe 
loads and vibrations encountered in freight service. 
But the welded cars finally gained acceptance and were 
recognized as being not only durable but satisfactory 
equipment. In recent years there has been a rapid 
swing to welding in preference to riveting. 

The- Milwaukee Road was a pioneer in building 
welded cars and in the 13 years since the first cars 
.were built in the railroad’s shops, nearly 30,000 freight 
cars have been constructed, in addition to several hun- 
dred nger cars. The Milwaukee Road was in an 
enviable position to undertake the construction of 
welded cars as the shops had never built riveted cars 
and there was not so much to unlearn, or prejudices to 
overcome. 

Riveting equipment, of course, was available and 
in use for repairs at these shops but only a limited 
amount of welding equipment was on hand. It was 
necessary to acquire the equipment for both arc and 
resistance welding. 

Among the reasons favoring the welding method 
for building freight cars are a lower assembly cost 





* Abstract of a report presented at the 1949 meeting of The American 
Welding Society by L. E. Grant, engineer of tests, C. M. St. P. & P. 
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than a riveted car of the same type once a shop has 
been suitably equipped, and the elimination of many 
lap joints that form pockets for collecting corrosive 
agents such as dirt and moisture. The introduction of 
welding and the low-alloy high-tensile steels have co- 
incided so that many of the welded cars have been 
built of the high-tensile steel. The increased corrosion 
resistance of this steel, as compared to carbon or cop- 
per bearing steel, has naturally helped to lengthen the 
life of the welded car and to decrease the overall weight. 
Welding and the use of the high-tensile steels have 
brought the weight down to where the braking prob- 
lem is a factor in determining the minimum car weight 
permissible in cars that carry heavy pay loads. 

It is important to emphasize here that it is not pos- 
sible to change from a riveted to a welded design for 
a car by simply writing on the blueprint, “Weld all 
joints”. It cannot be done and to try is to invite not 
only economic failure, but other failures as well. 
Combining both welding and riveting in a single car, 
whether it be a new car‘ or for repairs, requires care 
and good engineering. The inherent rigidity of the 
welded joints may cause an unforeseen distribution 
of stress and lead to failure of the welds. 


Details of Design 


The roof consists of a number of 14-gauge galvan- 
ized steel sheets 40 in. wide and slightly longer than 
the car is wide because of the pitch to the roof. A typi- 
cal method used in riveted car design to make a tight 
joint between adjoining sheets was to flange up the 
edges, place a cap over two adjoining flanges and rivet 
the assembly together. Another method was to rivet a 
cover strip over a butt joint between two sheets. In 
both methods ends of the sheet were flanged down 
over the side plate or upper section of the car side and 
riveted to it, as shown in Fig. 1. 

In changing the roof to a welded design, the cap 
and rivets were omitted in joining the roof sheets to- 
gether. The flanged-up edges were hammered together 
and joined by an edge weld. The entire roof was as- 
sembled in a jig so that all the joints could be welded 
with the workmen standing on the floor. Brackets to 
hold the running boards were welded to the roof and 
the interior lining of plywood was installed before 
the roof was placed on the car. Fig. 2 shows such a 
roof completed and ready to be lifted by a crane and 
set in place on the car. Flanges at the edge of the 
roof extended down over the top plate of the side and 
were plug welded through rivet holes. Later these 
rivet holes were omitted and the edge of the flange 
was fillet welded to the top plate. 

This type of roof was difficult to install. It had to 
be fitted down over the car while still suspended from 


the crane and a considerable amount of juggling as 
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Fig. 2—-The welded roof completed and ready to be set 
in place on the car—A fillet was substituted in later 
designs for the plug welding through rivet holes shown 





well as some hammering and cutting was necessary to 
finally get it in position. To remedy this an offset was 
made in the top plate to form a shoulder for the roof 
to rest on. Then an auxiliary angle, bent to conform 
to the flanged edge of the roof sheet, was added in the 
roof jig. This angle was welded in place with fillet 
welds at the edge of the roof sheets just as had pre- 
viously been done on the car side. When this type of 
roof was placed on the car the horizontal leg of the 
auxiliary roof angle rested on the horizontal section 
formed in the top plate. Sometimes it was necessary 
to hammer the contacting leg of the angle down so that 
a good weld could be made. But the change greatly 
simplified fitting the roof in place and incidentally in- 
creased the capacity of the car. A horizontal fillet 
weld, entirely around the roof, was required to com- 
plete the job. A continuous bead was necessary to 
make the joint water tight. At first only flat sheets 
were used in making the roof but later a roof sheet 


t with pressed stiffening panels was used for additional 
‘ stiffness. 
t The edge joint of the roof sections were welded 
" with a 14-in. Class E-6010 electrode. The weld was 
A started at the center and carried toward the outer 
“ edges, welding being slightly down hill. It has been 
a recommended that this joint, at least, be made with a 
silicon bronze electrode by either carbon arc or metal 
p arc welding to improve the corrosion resistance of the 
> weld. It is true that some of the zinc burns off on the 
er side of the flanges, just below the weld bead, but 
8 after twelve years of service no evidence has been 
ad found of significant corrosion of either the joints or 
to the sheet adjacent to the joint and hence the higher 
nd cost of welding with a non-ferrous rod cannot be 
re justified. 
ti | Welding the Ends 
he In a riveted car the ends consist of two corrugated 
nd sections, the upper being lapped over the lower and 
ose riveted to it. Ordinarily the top sheet is lighter in 
nge gauge than the bottom section because less strength is 
required near the top. The ends are flanged at the 
to sides to form the corner of the car and these flanges 
om are riveted to the corner posts. The lower edge of the 


end laps over a transverse end sill and is riveted to it. 
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Changing this to a welded design was fairly simple. 
The overlap in the center was omitted as well as the 
rivet holes, but the difference in thickness between 
the upper and lower halves was maintained—the to 
half being 5/32 in. and the lower Ralf 3/16 in., both 
of low-alloy high-tensile steel. The two halves were as- 
sembled in a jig and the butt joint welded with an 
E-6010 electrode. The completed end with ladder and 
lumber door is shown in Fig. 3. Later, when a wide 
door post or pan-type post was adopted, similar wide 
end posts were also adopted and these were welded 
into place in the jig, the pans were made a part of the 
end assembly when it was ready for application to the 
car. No end sill was used in this construction; the 
lower edge of the bottom sheet was flanged to form a 
substitute for the end sill. This flange was welded only 
at the point where it rested on the center sill and to the 
side sills. A wood lining was also applied in the final 
steps of making the ends. 

Some of the early welded cars were found to exhibit 
a tendency for the ends to bulge, especially in the bot- 
tom half. This was improved to a considerable extent 
by changing the depth of the corrugations from 3 to 
4 inches. 


The All-Welded Sides 


Two types of sides are commonly used in riveted 
cars. There is usually an angle or a pair of angles 
forming the top plate and a channel or angle at the 
bottom to form a side sill. These are connected by 
vertical posts and diagonal braces riveted to the top 
plate and bottom side sill. One type of car has wood 
sides bolted to this framework; the other type of car 
has steel sheets, ordinarily with a vertical lap joint, 
riveted to the framework. 

In our first attempt to make a welded steel side the 
sheets were welded to the conventional posts and 
braces.without changing the riveted connections at the 





Fig. 3—The completed end with the 5/32-in. top 
section butt-welded to the 3/16-in. lower half 
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top and bottom. Butt joints between the sheets were 
welded at the posts. This construction was very unsat- 
isfactory both in appearance and weight. 

The next step was to fabricate an all-welded steel 
side with Zee bar pressings for posts and three rows 
of wide-flanged U’s for horizontal stiffeners, spot weld- 
ed to the inside of the sheets. The sheets were arc weld- 
ed at the top and bottom but were spot welded to the 
posts. The posts were attached to the side sill and to 
the top plate principally by fillet welds. No diagonal 
braces were used in this construction, and butt joints 
between the sheets were arc welded at the posts as be- 
fore. The sheets were 14-gauge low-alloy high tensile 
steel. This type of side was used for a time but was too 
heavy, showed undesirable warping during construc- 
tion, and required too many man-hours to make. 

The objection to this type of side led to the modi- 
fication of it shown in Fig. 4. Portal bracing is used at 
the top and bottom of the door, and the door posts are 
essentially the same as the other posts. This construc- 
tion was unsatisfactory as the posts were not strong 
enough, even with the portal bracing, especially on the 
automobile type of car having double-width side 
doors. 

Later the posts were changed to a wide pan-shaped 
section to provide additional strength in the doorway. 
These wide door posts (and end posts) proved bene- 
ficial in other ways. Their use resulted in shortening 
the side sheets and this made them easier to handle in 
the shop with the equipment then available. They also 
strengthened the sides so that it was possible to hang 
the doors while the side was flat in the fabricating jig. 
Previously the doors had to be hung on the car after 
erection was completed. In this construction, the side 
sill channel was attached to the underframe of the car 
and did not form a portion of the side proper. An ad- 
ditional section, called a side sill upper element was 
used to connect the bottom sheet to the side sill chan- 
nel. This element also served as a support for the ends 
of the floor boards. 

When the completed sides were assembled on the 
underframe the upper element was pulled down into 
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place against the side sill channel with bolts. Later 
the bolts were removed and replaced with rivets. This 
method of construction was not satisfactory because 
of cracks that ultimately developed between the rivets. 
The rivet holes in both the upper element and the side 
sill were omitted and slots were cut in the element so 
that it could be welded to the top flange of the side 
sill channel. A few holes were required so that bolts 
could be used to draw the side down into place on the 
side sill. This method had a drawback in that it was 
very difficult at times to bring the upper element down 
into proper contact for good welding. The side» was 
very stiff in a vertical direction and as the channel 
was already welded to the underframe it could not be 
moved very much. To correct this condition the slots 
were omitted from the upper element and the side sill 
channel was attached to the upper element by fillet 
welds on both sides. In this method of construction 
the side sill channel became a part of the side assembly 
instead of part of the underframe. The channel was 
later welded to the underframe when the sides were 
put in place. 


Horizontal Stiffeners Added 


The first welded car had flat side sheets, and it was 
difficult to produce cars without objectionable buckles. 
Even the U-shaped stiffeners did not help appreciably 
in reducing the buckles. Experiments were made to 
determine if some horizontal stiffeners parallel to the 
length of the sheet could be pressed into the sheets 
and thus increase the ease of making better appearing 
sides and at the same time reduce the weight and in- 
crease the strength. The plans were to construct the 
sides by spot welding methods. A comprehensive ac- 
count of the tests that were conducted, with the above 
in mind, will be found in a paper by Green and Drinka 
before the A.S.M.E.* 

This type of car side was constructed of 15-gauge 
sheets (.070 in.) of low-alloy high-tensile steel, and 
1¥-in.-thick Z-bar posts of the same material. The door 
and end pans were 5/32-in. low-alloy high-tensile 


*V. Green and J. Drinka, A.S.M.E., October 1945, Page 561. 


Fig. 4—An all-welded 
car side—Iin later de- 
signs, the door posts 
were changed to a wide 
pan-shaped section 
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steel. Although comparatively light in weight these 
sides had surprisingly high strength. The critical shear- 
ing load for a flat 15-gauge sheet with 44-in. posts, 
spaced approximately 2 ft. 4 in. apart, is in the neigh- 
borhood of 9,000 lb. When six horizontal bumps were 
pressed into the sheets, with the sheets overlapping at 
the bumps, the post spacing remaining the same, the 
critical shearing load became about 40,000 lb. This is 
a fourfold increase in strength at the expense of put- 
ting in the bumps. Even this load is not the maximum 
that can be carried. 

The size and shape of the bump greatly influences 
the strength it imparts. Although the sheets may seem 
thin for a 50-ton capacity box car, actually they may 
not be stressed beyond 5,000 lb. per sq. in. in service. 
Much thinner sheets could be used and yet be adequate 
for strength, but slight corrosion would be very serious. 

The side sheet was lapped over and welded to the 
end pan after the sides and ends had been erected. 
This weld was made vertical down with an E-6013 
sheet metal type of electrode. This joint must be 
sound and free of pinholes to avoid the possibility of 
water getting in behind the thin sheet and causing 
serious corrosion. The weld between the sheet and the 
door pan was made in the flat position in the side jig 
where the door, door header, spark strip, route boards, 
etc., were installed. 

The assembly line for car sides has specially con- 
structed spot welders for spot welding the sheets and 
posts. This latter welder gave a good deal of trouble 
due to the excessively deep throat involved in welding 
a car side. This was remedied later by the use of phase- 
shifting and current controlling equipment. A 40 ft. 
6 in. box car required approximately 6,000 spot welds. 


Changes in Underframe Design 


In building a welded underframe, the two Z-bars 
welded together along the adjoining edges of two of 
the flanges were used the same as in a riveted car, 
although these Zees are not an ideal section for this 
purpose. In many car plants the Z-bar is joined with 
a continuous weld made by the submerged arc process 
from one side only, making a 100 per cent penetra- 
tion weld although this much welding is not required 
for adequate strength. In the Milwaukee Shops they 
were welded manually in a special jig, using an E-6020 
electrode, 14 in. in diameter. They were welded on 
both sides from each end to beyond the bolsters and 
then skip welded between these two continuous welds, 
one weld being inside and the adjacent weld outside. 

After the Z-bars had been welded, the center fillers 
and draft lugs were put in place. In the first welded 
cars these were castings and were riveted because it 
was not then known how to weld them successfully. 
Later castings were made with slots to provide a place 
for fillet welds. The type of casting used is shown in 
Fig. 5. All the welding was done on the inside before 
the center sill was turned over in the erection jig. 

During the war when castings were hard to get these 
parts were fabricated by welding a combination cen- 
ter plate and spider casting to some channel-shaped 
pieces called cheek plates formed from plate. Instead 
of making slots in the cheek plates for welding, the 
slots were cut in the center sil and the welds made 
from the outside. This was somewhat easier to do than 
welding the slots in the castings and proved satisfac- 
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tory. Later the center filler was changed entirely to 
the weldment shown in Fig. 6. The spider portion (ac- 
tually the support for the center plate) was made from 
plate sections welded together. The spider was then 
welded to channels, which happened to be easier to 
get than plate, as well as being lighter in weight. This 
method saved the forming operations involved in 
making the cheek plates mentioned above. The center 
plate was forged from a flat disk and welded to the 
above assembly. The entire welded center filler was 
then welded to the center sill as before through slots 
cut in the web of the center sill. Some fillet welds were 
also used around the edges of the section. 

This center filler development has been of consider- 
able interest because of the step-wise progress in 
changing over to an entirely welded method of con- 
struction and the uncertainty and concern over the 
feasibility of it. On the first castings many more 
inches of welding than necessary were used because the 


Fig. 5—Center-sill casting with slots 
to provide a place for fillet welds 
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magnitude of the impact stresses to which this part 
would be subjected could not be calculated. Later the 
amount of welding was reduced and finally, when the 
change to the fabricated center filler was made, the 
welding footage was reduced still further. That the 
decision to reduce the amount of welding was sound 
has been borne out by the absence of failures in either 
the center filler weldment or the welds attaching it to 
the center sill. Some failures of the combination of 
cast center plate and filler have been experienced but 
these were due chiefly to improper design and it was 
8 to 10 years before these failures became a significant 
factor in maintenance. The fabricated support for the 
center plate was not made strong enough and failed 
vertically. The improved design has shown no signs of 
failure. 


Problems With the Bolsters 


In riveted cars the bolsters consisted of two pan- 
shaped pieces formed from a plate and riveted to the 
center sill and to the side sill. Riveted cover plates, top 
and bottom, completed the unit. It was a fairly simple 
matter to make a bolster by shearing two web plates 
to take the place of the pans and make a sturdy box 
section by welding them to separate top and bottom 
cover plates in a jig. The assembly was then welded to 
the center sill and side sill. Unfortunately the results 
were not entirely satisfactory. The structure had ample 
strength for a bolster but there was considerable tend- 
ency or them to break off at the center sill. 

o correct the condition, horizontal gusset plates 
were applied between the bolster and center sill at all 
four corners. This did not prove satisfactory so a cover 


plate over the center sill extending out over the bol- 
sters was tried. This helped but did not eliminate fail- 
ures. Finally the bolster was redesigned to make the 
top cover plate continuous over the center sill and at 
the same time the web plates were changed so that they 
had a wider spread at the center sill than at the side 
sill. The load of course is much more severe at the 
center sill connection than at the side sill. Improve- 
ments in the jigs and in cutting the web plates pro- 
vided better fitting joints that could be welded sat- 
isfactorily. This type of construction has been in use 
for about two years and at the present time appears to 
be reasonably satisfactory but further improvement is 
anticipated by proposed changes. 

The welded cross bearers consist of a top and bot- 
tom cover plate with a single web plate fillet welded to 
them. The top cover plate is not continuous on the 
cross bearers as the loading is not very heavy and 
shocks are minor. No trouble has been experienced 
with the cross bearers or crossties failing. 

The methods described herein are those used by the 
Milwaukee Road. Other railroads and car builders 


have used other welding methods to accomplish the 


-same results. Some make extensive use of automatic 


submerged arc welding and do not use spot welds. 
Various parts in the underframe are made by different 
methods but the net results are very similar. The type 
of shop equipment available, the character of the shop 
buildings and the ideas of the car designer and shop 
personnel all play a part in how the cars will be built. 
However, if the welded car is properly engineered and 
well constructed it will give good service regardless of 
how the details are worked out. 


Seaboard Instruction Car 


Because of the ever-increasing demand for a better 
understanding of modern Diesel-electric power, the 
Seaboard Air Line recently inaugurated a Diesel in- 
struction car. This car is moved from one terminal 
to another over the 4,150-mile system, in order to 
familiarize employees with up-to-date operating and 
maintenance procedures. 

The structural design and layout of the car, which 
was built by the Seaboard, make it possible for 
numerous instructional features to be included in 
three compact and well-equipped sections. The 
equipment laboratory displays the complete mechan- 
ical and electrical operation of the Diesel-electric 
locomotive. The classroom section is equipped with 
32 comfortable seats, facilities for showing slide and 
sound motion pictures, and a public address system. 
A third section serves as the Diesel instructor’s office 
and record room, where all individual attendance 
records are kept, along with day-by-day classroom 
progress notes. 

The entire instruction car is air-conditioned and 
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well illuminated. Standby cables are carried so that 
a.c. power may be secured from terminal attachment 
receptacles to operate motor generator sets, air com- 
pressor, and motion picture equipment. 

Just about everything that makes up the power 
unit of the Diesel-electric locomotive is found in the 
equipment laboratory. A cut-away section of a Gen- 
eral Motors 567 engine is shown in detail with the 
various parts illustrated by a color scheme. The 
engine revolves on a pedestal so that all parts may 
readily be seen. Also, there is a Vapor Clarkson 
steam generator illustrated in cut-away section that 
shows every detail of operation. The steam generator 
is electrically operated to demonstrate various safety 
and control features of steam generation. In addi- 
tion, several other features are displayed, such as 
sections of injectors, pistons, rotary blowers, gov- 
ernors, fuel and air brake systems, as well as a com- 
plete electrical power plant. 

The center of attraction within the equipment 
laboratory is the cab control station. Here the 
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instructor or one receiving instruction may sit at the 
engineman’s controls and go through the full pro- 
cedure of locomotive operation under the same 
conditions and with the same effects that exist in 
actual service. This control station is almost a 
duplication of that found on the Seaboard’s new 
EA-7 locomotives, and functions with the same oper- 
ating effect. Air brake operation is indicated on the 
various air pressure gauges; a complete sequence of 
operation of electrical control can be made and 
observed on open panels; a speed recorder gives 
locomotive speed in m.p.h.; a replica of a Mars 
headlight oscillates and is automatically controlled; 
warning whistles blow; and many other things func- 
tion to create the impression of operating a real 
locomotive. 

To stress the importance of safe operation to road 
personnel, a completely automatic Union Switch and 
Signal Company coded cab signal has been installed 
as a part of the control station equipment. These 
signals function realistically according to train block 
signals set up by the instructor to typify actual road 
signal indications. The instructor sets up signals in 
blocks along a miniature track and by running a toy 
train along this track to make and break track cir- 


cuits, cab signals are given that correspond to those 
within the block. 
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The various parts within the equipment laboratory 
are so arranged that the power units can be operated 
and observed simultaneously from the control station 
cab. This makes it convenient for the instructor to 
demonstrate the many air brake and electrical se- 
quences that occur, and also affords an opportunity 
for road men to operate and, at the same time, 
observe such operation of these sequences as they 
actually observe while on the road. Also, the equip- 
ment is arranged so that a class of 32 can easily see 
and hear everything that happens during the demon- 
stration. To afford a better opportunity to see just 
what is happening during the sequence of electrical 
contactor operation, a light panel is conveniently . 
mounted at the control station to operate a series of 
light bulbs that go off and on when contactors make 
and break. Colored charts of the locomotive parts 
and operation are mounted on the side walls to give 
a complete picture analysis of the over-all equipment. 

Many interesting discussions take place within the 
classroom section. New problems are discussed and 
old problems are reviewed. Answers to many ques- 
tions that arise are illustrated by slide projectors 
and motion pictures. The Diesel instructor has a 
complete study course outlined which begins with 
basic fundamentals and leads into the more complex 
problems of Diesel-electric operation. 
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Automatic Instruments 
Test Engine Performance 


Variety of test instruments, used on both the loco- 
motives and cars, show what goes on in road service 


In an extensive program to improve service and 
mechanical efficiency, railroads are relying heavily 
upon recording and controlling instruments to pro- 
vide data and regulate conditions vital to the many 
phases of their test work. From this data, the engi- 
neers analyze and com the performances of new 


rolling equipment, fuels and 


Instruments and control devices are not confined 
to this test work, but are also contributing to improve- 


temperature controls for refrigerator 

po mar vais rg re wn As a result, 
the railroads are mew ways to attract cus- 
Practically ied a lone Di 
every °o otive—steam, Die- 

sel, electric, and gas-turbine—has been under ex- 
tensive test by various roads. These tests have 
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By Joseph Albin 


provided comparative information upon which the 
selection of future types of locomotive power can be 
based. Operating data have been established which 
predict the maximum efficiency of various kinds and 
types of engines and which aid in selecting the best 
fuels and lubricants for each type. Tests under the 
sponsorship of the oil companies are also being made 
to find the fuels and lubricants which insure the 
greatest efficiency. Because the majority of these 
tests are made under operating conditions, with the 
locomotive and train in motion one factor in the 
choice of the test equipment has been their capacity 
to withstand continual vibration and jolting. 


Steam Locomotive Tests 


Tests on steam locomotives, as on other types, dur- 
ing actual operation are made to determine exact 
power and efficiency. A typical example of such tests 
is that made last year by test engineers of the New 
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York Central on one of that road’s Niagara type, 
Class S-1 locomotives. In these tests, the road op- 
eration of the locomotive was analyzed on both fast 
and slow schedules. Trains of freight cars and trains 
of deadhead passenger equipment of various sizes, 
at oo up to 90 m.p.h. were tested. 

o accommodate test personnel and instruments, 
a dynamometer car was specially constructed in the 
railroad company’s shops. Fig. 2 shows the chrono- 
graph table, in the forward end of the dynamometer 
car, which records, on a moving strip of paper, tem- 
peratures, speed, drawbar pull, air pressure in the 
train line and brake cylinder, revolutions of the 
stoker engine, strokes of the air pump, and other 
important operating factors. Fig. 3 shows “Elec- 
troniK” multiple recorders which record various 
critical temperatures at specific points throughout 
the locomotive. 

Basically, the recorded temperature measurements 
indicate the heat input to the locomotive, also how 
much heat is taken out. From the ratio of heat input 
to output, the efficiency of the locomotive can be 
determined. By combining temperature values with 
those of drawbar pull at various speeds and with 
different loads, an overall analysis of operating effi- 
ciency can be obtained. The result is a thorough 
knowledge of the most efficient loads and speeds at 
which to operate the engine, what train schedules 
can be planned, the maximum loads and speeds which 
— expected, as well as the capacity of the engine 
itself. 

Exact measurements of temperatures are made. and 
recorded at the following points every 10 seconds by 
the recorders: 


1. Suction or tank water (60 to 85 deg. F.) 

2. Water entering locomotive boiler (190 to 270 
deg. F.) 

3. Exhaust steam temperature in feed water heater 
(280 to 400 deg. F.) 

4. Saturation temperature at dome (410 to 420 
deg. F.) 


5. Calorimeter (approximately 320 deg. F.) 

6. Superheated steam (600 to 760 deg. F.) 

7. Smoke box (550 to 740 deg. F.) 

8. Over fire (2,000 to 2,720 deg. F.) 

9. Over arch (1,700 to 2,200 deg. F.) 

10. Combustion chamber (1,400 to 2,000 deg. F.) 

1l. Exhaust steam temperature from cylinder (280 


to 450 deg. F.) 

Thermocouples are located at each of the specific 
points listed above and are connected by extension 
wires back to the recorders in the dynamometer car. 
Temperatures are automatically printed on the in- 
strument chart coincident with the switching action 
of the instrument as it successively contacts the vari- 
ous thermocouple circuits. Inasmuch as the recorders 
do not employ delicately suspended galvanometer 
movements, the motion of the train does not interfere 
with the measuring or recording action. As a result, 
precise, automatic, continuous records are main- 
tained, and the possibility of human error in the 
tabulation of values is eliminated. 

The automatic type instruments complement the 
data that is furnished by the visual indicators. Tem- 
peratures are recorded at various points every 10 
seconds. These short intervals provide a practically 
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continuous record which is not at all possible by the 
procedure of taking readings every five minutes from 
the visual indicators. The continuous record of al- 
ternations or changes gives what amounts to a more 
exact picture of performance rather than an average 
judgment, as would ordinarily be obtained from data 
taken at longer intervals. Aside from the factor of 
greater accuracy, the recording instruments can be 
checked back, which is not the case when readings 
are taken by the observer and entered on a tabular 
form. Furthermore, it has been the experience of the 
engineers that more integrated reports can be de- 
veloped because of the continuity factor. Readings 
available at 10-second intervals enable closer and 
more conclusive connections with data supplied by 
other instruments in the test. 

The automatic instruments may be also compared 
with the conventional visual indicating instruments 
with regard to accuracy of calibration. In using the 
indicating instruments, calibration is stipulated at the - 
end of the day on which tests are made. The element 
of uncertainty is bound to enter, both as regards the 
calibrating instruments, the calibrating procedures 
and the capacity of the instruments themselves after 
calibration to maintain accuracy. On the other hand, 
the automatic instruments do not require a com- 
parable amount of calibration due to the accuracy 
and exactness of the data they supply—a fact which 
apparently has been borne out by experience. « 

The automatic instruments provide an extra meas- 
ure of assurance. The visual indicators are regularly 
used but the information they provide is taken and 
studied with data from the automatic continuous re- 
cording instruments. This describes the scope and 
significance of the newer instruments. 


Diesel Locomotive Tests and Controls 


As in the case of steam locomotives, tests are made 
on different types of Diesel-electric locomotives to der 
termine the efficiency and capacity under various 
loads and speeds. Such tests have been performed, 
for example, by New York Central, Rock Island, 
American Locomotive Company, and General Mo- 
tors, Electro-Motive Division. In addition to evaluat- 
ing the engine efficiency similar tests are used to 
ascertain the effectiveness of the Diesel engine au- 
tomatic temperature control system and the effect 
of various lubricating oils on engine efficiency. 

Several factors determine the efficiency of a Diesel 
engine. Principal among controllable factors are: 
the latent heat energy in the fuel, the temperature of 
the engine, and the efficacy of the lubricants (more 
efficient reduce friction losses, thus allowing more 
of the latent fuel energy to be transformed into use- 
ful mechanical work). Consequently, operating tests 
have been made to determine the best fuel and lubri- 
cating oil characteristics, and also the best types of 
automatic engine temperature controls. 

Illustrative of operating tests to determine the ef- 
ficiency of engine temperature control is that made 
on a 2,000-hp New York Central passenger locomo- 
tive. between Harmon and Buffalo, N. a The test 
was conducted primarily to determine the operating 
temperatures obtained with automatic engine tem- 
perature control. In this test, temperatures were 
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A variety of indicating 
and recording instru- 
ments are used in test 
work both on Diesel, 
and steam locomotives 
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taken at various points on each of the two 1,000-hp. 
engines in the A unit of the locomotive. Tempera- 
tures at the following points were measured: 

(1) Oil temperature into engine; (2) Oil tempera- 
ture out of engine; (3) Water temperature into en- 
gine; (4) Water temperature out of engine, and 
(5) Ambient temperature inside the locomotive. 

From the information thus obtained, the effective- 
ness of automatic temperature control in promoting 
the overall efficiency of the locomotive and many 
design details for such controls were ascertained. 

An example of tests made on lubricating oils under 
actual operating conditions are those currently being 
made on the New York, Ontario and Western by the 
Standard Oil Development Company. These tests are 
being made on a Diesel freight locomotive. The 
tests involve all phases of engine performance. In 
these tests four Brown multiple-point recorders are 
used. Two of these instruments, marked “A unit,” 
are used in conjunction with the forward Diesel en- 
gine, and the two others, marked “B unit,” are used 
in conjunction with the rear engine. By means of 
thermocouples located at certain points on each en- 
gine unit, the following temperatures were measured 
and recorded: (1) On the upper’ two instruments: 
oil, radiator, ambient air and fuel temperatures; (2) 
On the lower two instruments: exhaust gas tempera- 
tures. From the temperature data recorded on these 
four instruments, much basic information on the 
relationship between lubricating oils and operating 
conditions has been obtained. From this data, it is 
possible to develop new and improved lubricants for 
Diesel engines. 

On other roads and for various manufacturers, 
tests are being carried out (or are expected to be 
carried out) on gas and steam turbine type locomo- 
tives and on electric locomotives. The results of these 
tests, made on all typés of motive power, will largely 
determine future types. 


Railroad Train Control Equipment 


The development of various safety control devices 
has also been a contributing factor to railroad prog- 
ress, exemplified by the electronic journal alarm 
system. 

A journal alarm system, such as developed by the 
Minneapolis-Honeywell Regulator Co., is funda- 
mentally a temperature alarm system based upon an 
electronic bridge circuit. The bridge circuit com- 
prises resistance type thermometer bulbs which are 
mounted directly in the brass of friction type journals 
(or in the retainer of the anti-friction type) on each 
wheel of the car or locomotive. When a rise in tem- 
perature above a predetermined setting occurs at any 
of the resistance bulbs, the resultant unbalance of the 
electronic bridge causes a relay to operate. Opera- 
tion of this relay energizes a signal which indicates 
. = condition of temperature (i.e., a hot 

ox). 

The hot journal alarm signals comprise a green 
light which indicates that the system is in operation, 
and a red light which flashes on should a hot box 
occur. Coincident with the occurrence of the visual 
warning, is an audible alarm. The audible alarm 
may be in the form of an electric horn or bell, or 
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it may be arranged to actuate a valve in the train 
signal line. 

The entire system is so designed that each of a 
series of temperature bulbs can be automatically con- 
nected into the bridge measuring circuit consecu- 
tively. In this way, the temperature of each group 
of journals is measured periodically, and, in the event 
ef excessive temperature, the proper alarm will be 
actuated. 


Engine Temperature Control 


In the operation of Diesel engines, the control of 
engine temperature is extremely important. To main- 
tain the proper engine temperature automatically, a 
pneumatic thermostat controls ventilating shutters, 
which regulate the amount of air passing over the 
engine radiators, cooling fan speed, and by-pass 
valves which regulate the flow of engine coolant. In 
some types of engines, the General Electric eddy-cur- 
rent clutch and the coupling between fan and engine 
are also automatically controlled. 

The components of these various temperature con- 
trol systems are designed to provide the modulating 
form of temperature control, and are adaptable to 
nearly all makes of Diesels. By providing the modu- 
lating form of temperature control, an even engine 
temperature is attained. In this way, optimum en- 
gine performance is assured. 


Comfort and Reefer Controls 


In line with the railroads’ program of improve- 
ments in motive power and safety are recent develop- 
ments which add to passenger comfort and greatly 
improve the effectiveness of the refrigeration pro- 
vided for perishables in refrigerator cars. In tests 
conducted by the Pullman Company, new electronic 
air-conditioning controls were tested and data as- 
sembled which led to sound improvements in car air- 
conditioning. Standard Pullman air-conditioning 
equipment was used. 

From the results obtained with these tests, air 
conditioning controls have been designed which 
eliminate many former passenger discomforts. Such 
discomforts as the sharp drop in temperature experi- 
enced when the steam heat is cut off the cars when- 
ever locomotives are changed, are minimized. Other 
discomforts like uneven temperature distribution 
within the car due to sun conditions, and uncom- 
fortable temperature extremes resulting from geo- 
graphical position or time-of-day, are compensated. 
By automatically maintaining a relatively even tem- 
perature, a more healthy circulation of fresh air can 
be maintained without causing wide temperature fluc- 
tuations. Comfort is achieved equally for window 
and aisle seat passengers. Thus, the ultimate in pas- 
senger comfort is approached. Improvements have 
also been made in controlling the temperature of 
refrigerator cars. Thermostatically-controlled heat- 
ers now prevent spoilage in refrigerator cars due to 
freezing. Formerly refrigerator cars of perishables 
subject to extreme variations of ambient temperature, 
would freeze, resulting in a partial or total loss of 
the shipment. By using a small charcoal burner in 
the ice bunker and controlling its firing by means of 
thermostatic controls, this problem was overcome. 
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ELECTRICAL SECTION 


Control System for a 
Gas Turbine Electric Locomotive* 


By T. J. Warrick} 


A description of the methods and apparatus developed by the General Elec- 
tric Company to meet the control requirements of this kind of motive power 


Tos paper is concerned with the control equip- 
ment of the 4,500-hp. Alco-G.E. gas-turbine electric 
locomotive. It includes a description of the control 
apparatus and functions, and outlines problems en- 
countered in its application. Control systems relative 
to this new type of prime mover are dealt with in 
particular. 

The main objective of the gas-turbine electric loco- 
motive development program is the evaluation of the 
gas-turbine power plant as a prime mover for loco- 
motive use. On this basis, new developments were 
limited to those peculiar to this type of power plant 
application. Wherever ible, control equipment 
comparable to that employed on Diesel-electric road 
locomotives was used. When chosen, this equipment 
represented the best possible in design, and it has 
since proved reliable and successful. Further bene- 
fits derived from applying ‘this standard equipment 
are lower first cost and simplification of the main- 
tenance, servicing, and renewal parts problems. 


* Abstract of a paper presented at the Winter General Meeting of the 
i Institute of Electrical Engineers held in New York, January 30- 
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Propulsion Control 


For maximum hauling power in freight service, all 
eight locomotive axles are driven by series-wound 
d.c. traction motors. Two motors are powered from 
each of the four main generators and each system is 
electrically independent of the others during motor- 
ing. Conventional series and parallel connections are 
used with a single step of field shunting in the parallel 
connection. Referring to Fig. 1, the “hole” in the 
speed tractive force curve at the transition point from 
series to parallel connection of the motors is so small 
that field shunting in the series connection is not 
warranted. 

Automatic transition, operating as a function of 
locomotive speed, is provided from series to parallel, 
and from parallel field to parallel shunted field. 
Referring again to Fig. 1, and extending the series and 
parallel curves at their intersection, it can be seen 
that for optimum locomotive performance the trans- 
fer from series to parallel should occur at 19 m.p.h. 
The fact that the transfer is automatic relieves the 
engineman from the responsibility of initiating it at 
the proper speed, and assures that both forward and 


FEBRUARY, 1950 





Tractive Farce Deim-te 





he 


nd 






backward transitions will be made correctly. This re- 
sults in less shock to the train and the electric equip- 
ment of the locomotive. Supervisory control is not 
“ipower Smoother forward transition is obtained 

y transferring four motors at a time. The first four, 
after completing the cycle, transfer the remaining 
two generators and their motors. The controls are 
such that even though one generator is cut out, its 
associated generator and its motors will transfer. 
Backward transition is not staggered. See Fig. 2 for 
motor connections. 

Relays in each generator circuit provide ground 
protection for power and equipment circuits. Dis- 
connects are not provided. In case of fault, one gen- 
erator and its associated pair of motors are cut out. 
However, the operation of three generators and their 
motors continues. These ground relays can be oper- 
ated manually to cut out any generator, thereby 
eliminating the need for separate traction motor 
cutouts. 

Controls identical to those on Diesel-electric road 
locomotives are used for dynamic braking. On this 
locomotive, however, twice the equipment is neces- 
sary since eight motors are used instead of four. Two 
generators are used to excite the traction motor fields 
during dynamic braking. Four identical braking re- 
sistors are necessary to dissipate the power devel- 
oped by the traction motors. 

Figure 3 shows the power connection diagram for 
half of the locomotive during braking. The four trac- 
tion motor exciting fields are tied in series across 
generator 2. Each pair of motors is connected to one 
braking resistor and, in effect, become a pair of sep- 
arately excited generators. By varying the output of 
the exciting generator, 2, in much the same manner 
as during motoring, the amount of braking effort is 
controlled. Figure 4 illustrates the speed-braking ef- 
fort curve. 

The excitation scheme is quite similar to that cur- 
rently employed on Diesel-electric road locomotives. 
The main difference lies in the current limit portion 
of the control. On Diesel-electrics the excitation sys- 


160,000 
140,000 
120,000 


100,000 
Maximum Power 


Tractive Force-Pounds 
o 
R=) 
c=] 
o 
oO 


2 
Nominal Fs. 2 
4500-HP 





0 0 0 3 4 SO 60 0 80 


Miles Per Hour 


Fig. 1—Speed-tractive-force curve for a 
4,500-hp. gas-turbine electric locomotive 


FEBRUARY, 1950 





tem provides for limiting generator line and field cur- 
rents to safe values at the high current and high volt- 
age ends of the characteristic curve, respectively. 
Since a Diesel engine is essentially a constant horse- 
power machine at any particular speed, the load con- 
trol rheostat on. the. governor is depended upon to 
limit ‘maximum. generator output. This scheme is not 
suitable for a gas turbine since its power output 
varies, depending upon the altitude and ambient tem- 
perature at which it is operating. It is not practical 
to design generators and motors to absorb all the 
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Fig. 2—Schematic diagram of motoring connections 


available power that the turbine is capable of deliv- 
ering under ideal conditions. A field-current-biased 
line current scheme was developed to replace the 
straight line current feature of the Diesel-electric 
scheme. This, in effect, limits the line current at the 
high current end of the characteristic curve and also 
limits the power at the maximum power portion of 
the curve, as shown in Fig. 5. 

Control of power plant speed and generator power 
demand (locomotive power) is provided in twenty 
steps on the controller. This number of throttle 
notches was selected, instead of the customary eight, 
to give finer and better control of tractive force as 
well as better locomotive performance when working 
near limiting adhesion. The throttle handle operates 
a potentiometer which feeds a d.c. signal into the 
excitation system of all four generators. By the proper 
selection of taps on the potentiometer, equal incre- 
ments of tractive force are obtained. The engineman 
is prevented from advancing the throttle handle too 
fast (and consequently making too rapid an increase 
in power plant praia | and output demand) by an 
“automotoneer”. This feature is a mechanical lock 
on each throttle notch position which prevents the 
handle from being advanced more than one notch at 
a time. To advance another notch, it is necessary to 
retard the throttle handle a half notch and then ad- 
vance to the next position. 

To obtain optimum locomotive performance and 
to have better control of tractive ae a notching 
guide in the form of a voltmeter is installed beside 
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the ammeter on the engineman’s panel, (see Fig. 8). 
This meter is connected across the stabilizing poten- 
tiometer of the fuel regulator and, by means of col- 
ored band scale markings, indicates the availability 
of power plant output. The two main divisions of the 
meter show whether the power plant is operating in 
either fuel control or load control. When in fuel con- 
trol, the power plant is capable of developing more 
output than the load is demanding; but when in load 
control any further called-for increase in load de- 
mand will be nullified by governor action. By watch- 








Traction Motor 





locomotive prime mover necessitated the development 
of some new control systems and equipment, and the 
solution of problems not heretofore encountered. The 
major new control functions may be grouped as 
follows: 

(1) Power plant control 

(2) Power plant cranking and cooldown 

(3) Generator power limit 

Some of the new components developed for these 
applications were: a power plant regulator incorpo- 
rating an electric positioning motor, a magnetic am- 
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ing the amount of generator load reduction, the en- 
gine man can govern the rate at which he advances 
the throttle handle to call for more tractive force. 

By means of a switch, located at the engineman’s 
panel, the power plant can be accelerated to, or held 
at, full speed without power being delivered to the 
traction motors. With this arrangement, the throttle 
handle may be manipulated so as to secure the de- 
sired tractive force more rapidly and with better con- 
trol than if«part of the power output of the turbine 
is ‘diverted. to accelerating the power plant. 


New Control Problems 


The application of a gas-turbine power plant as a 
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plifier for controlling this positioning motor, a flame 

detector system, a voltage regulator for the 400-cycle 

power supply, an excitation system incorporating a 

power limit separate from that of the governor, and 

rd control schemes for turbine cranking and cool- 
own, 


Power Plant Regulator 


The power plant regulator or governor is shown 
in Fig. 6. The functions of the regulatirig system are 
to control load and power plant speed; to protect 
the turbine from excessive exhaust temperatures and 
overloads; to recugnize the ability of the power plant; 
and to provide remote operation during firing and 
running. 

The ‘basic speed control circuit is similar to that 
used on many Diesel electric locomotives. Part of it 
consists of a three-phase tachometer-generator driven 
directly from the power plant with its output recti- 
fied, giving a d.c. voltage proportional to turbine 
speed. This d.c. signal, in turn, energizes the spring- 
loaded solenoid which operates the pilot valve of the 
speed servo. This determines the amount of fuel being 
delivered to the power plant by hydraulically con- 
trolling the position of the wobble plate which changes 
the effective stroke of a six-port pump driven by the 
power plant. Power plant speed is determined by the 
circuit resistance and is proportional to it since a 
constant current of 0.475 amp. is required to balance 
the system. 

To prevent undue thermal shock, it is necessary 
to limit the rate of change of temperature in the tur- 
bine. For this reason, temperature measuring equip- 
ment, consisting of gas-filled bellows located in the 
exhaust chamber, forms an essential part of the gov- 
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ernor system. The rate of temperature change is con- 
trolled by a rate piston which restricts the rise to 20 
deg. F. per amatll after an initial instantaneous jump 
of 200 deg. F. A mechanical stop is used to limit the 
maximum temperature. 

Further control of the rate of temperature change 
is obtained by an electric positioning motor, located 
within the fuel regulator. this motor is mechanically 
geared to the speed-setting rheostat, so that its posi- 
tion determines power plant speed. The thermal shock 
which would result from an instantaneous change in 
speed (and hence in fuel rate) is lessened by limit- 


ing the speed of this motor. In the event of too rapid 





a change or too high an exhaust temperature, the 
temperature measuring equipment can reduce the fuel 
rate called for by the speed control circuit. 

During normal running, the positioning motor re- 
ceives its signals from the voltage taken off a poten- 
tiometer operated by the throttle handle. During fir- 
ing this signal is received from a master rheostat gov- 
erned by the turbine control switch. Rectified 400- 
cycle power, controlled by a magnetic amplifier, is 
used to drive this motor. The voltage at the brush 
arm of the follow-up rheostat, which is gear-driven 
by the positioning motor, signals the position of the 
motor. This brush arm is electrically connected, 
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through the windings of two saturable reactors, to 
the brush arm of whichever potentiometer is con- 
trolling speed. With both voltages equal, no current 
flows and the reactors are balanced. When the called- 
for speed-voltage is different from that of the follow- 
up rheostat, current flows through the reactors caus- 
ing an unbalance in the system. Depending on the 
direction of current flow, power is supplied to the 
proper field of a split-pole series d.c. motor causing 
it to rotate until the system is again balanced. 
Under certain conditions, it is necessary to further 
control the load demand of the traction generators. 
The feature of the governor which provides for this 
is similar to the one used on many Diesel-electric 
road locomotives. With the power plant loaded and 
the fuel regulator allowing maximum fuel rate (per- 
mitted by the aforementioned limits) the speed con- 
trol portions of the regulator can overtravel and 
regulate the speed by the control of the generators’ 
output through a load control rheostat. When this 
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Fig. 7—(left) Turbine control panel with covers—(right) Turbine contro! panel with covers removed 


overtravel takes place, it, in effect, commutates re- 
sistance in the current-controlling reactor of the ex- 
citation system to reduce the field excitation and 
hence load demand of all four traction generators. 


Power and Speed Scheduling 


The large pore required for acceleration, the char- 


acteristics of this type of power plant, and certain 
economic considerations made it desirable to incor- 
porate a variable speed schedule into the power plant 
speed control circuit. A rheostat in the high side of 
the potentiometer circuit provides this variable speed 
program. The idle speed range is between 60 and 100 
per cent of full speed (6,900 r.p.m.). 

When the power plant speed is below the called-for 
speed, the governor reduces the power demand of the 
generators through the medium of the aforementioned 
load control rheostat, making more power available 
for acceleration. Greater acceleration could be ob- 
tained by reducing the power plant output to zero, 
but then the locomotive would be subjected to sudden 
shocks of varying power. A compromise is reached by 
providing 40 per cent reduction in the generator 
power demand. It is also possible to vary the speed 
change per notch by the use of a non-linear poten- 
tiometer. By having the lower notches produce great- 
er speed changes, better locomotive performance: is 
obtained. 


Flame Detector 


The function of the flame detector is to hold the 
fuel valve open as long as fire is sustained in the com- 
bustion chambers. The flame detector system includes 
two sets of thermopiles located in two of the combus- 
tion chambers. The d.c. signals produced by them are 
separately amplified and, with their outputs paralleled, 
either one can energize a standard control relay to 
maintain fuel flow to the nozzles. The amplifiers are 
of the magnetic type with two-stage amplification. 
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Several problems were encountered in the design 
of this system. It must be fast enough to detect the 
presence or absence of fire in the combustion cham- 
bers before an excessive amount of fuel can be in- 
jected, with consequent damage resulting from high 
temperature when ignition does take place. To meet 
these conditions a rugged, yet small-time-lag thermo- 
pile was built and so located in the combustion cham- 
ber that it is not directly in contact with the fire. 
Cooling air is directed to provide cold junction with- 
in the element as well as necessary general cooling. 

In order to obtain satisfactory amplification, a 
constant a.c. voltage supply was needed. Since 400- 
cycle power was already available, it was only neces- 
sary to provide better voltage regulation. A magnetic 
type regulator was developed for this purpose which 
consists fundamentally of a single-stage amplifier 
and a reference and voltage build-up circuit. 


Auxiliary System 


There are two separate electric auxiliary power 
systems on this locomotive. 

1. The d.c. system comprises those auxiliaries 
which must function when the power plant is shut 
down. A 32-cell battery charged from either one of 
two identical auxiliary generators furnishes standby 
power. One generator is driven by the turbine and 
the other by a Diesel engine which is not in use dur- 
ing normal turbine operation. The power plant start- 
ing fuel pump, fuel heat boiler, locomotive lighting, 
power plant cranking control, 400-cycle motor-alter- 
nator set, and the lubricating and water booster pump 
motors are all required previous to and during power 
plant starting, and hence are d.c. powered. 

The high inertia of the power plant and its con- 
nected load, and the time required to crank it to 
self-sustaining speeds, necessitate a large power sup- 
ply. Weight and space limitations prohibited the use 
of batteries as the source of supply, coon an auxiliary 
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Fig. 8—Engineman’s po- 


Diesel-driven generator set is employed. The Diesel 
engine is rated 210 hp. at 2,100 r.p.m. and its genera- 
tor is capable of delivering 140 kw. at this speed. 
Both turbine-driven and Diesel-driven generators are 
rated 50 kw. for battery charging. 

2. The a.c. system comprises those auxiliaries 
which function only when the power plant is oper- 
ating. A three-phase, 80-cycle, 290-volt alternator, 
driven from the main power plant, provides for op- 
erating the following pieces of induction-motor- 
driven apparatus: four amplidyne exciters, four trac- 
tion motor blowers, two radiator fans, and the cool- 
ant, lubricating, and fuel pumps. Most of these mo- 
tors are permanently connected to the alternator 
through circuit breakers. The radiator fan and cool- 
ant pump motors are connected through separate con- 
tactors (with overloads) which are controlled as a 
function of lubricating oil temperature. 


Power Plant Cracking and Cooldown 


Power plant cranking and Diesel control are prac- 
tically automatic. A three-position Diesel control 
switch and a five-position turbine control switch are 
located on the turbine control panel, Fig. 7. This, 
along with the d.c. circuit breaker panel, is mounted 


at the side of the power plant. The positions of the | 


Diesel control switch are Off, Run, Crank; and those 
of the turbine control switch are Off, Crank or Cool- 
down, Fire and Idle, Bunker C and Run. 

Diesel Starting: Before starting the Diesel engine, 
the water booster pump must be started by closing its 
circuit breaker and the Diesel and turbine-start cir- 
cuit breaker must be closed. The control switch is 
moved to the Run position. This allows the throttle 
operator on the Diesel to advance to idle s set- 
ting. An electric positioning motor drives the speed 
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adjusting shaft of a conventional hydraulic speed- 
droop governor at proper limited speed. Cam-oper- 
ated contacts on the throttle operator are used to con- 
trol the position of the motor. When ready to crank, 
the Diesel control switch is moved to the Crank posi- 
tion and held there. The generator, acting as a series 
motor powered from the battery, cranks the engine. 
As soon as the Diesel fires, the switch is released and 
springs back to the Run position. In this position, 
the Diesel-driven generator is automatically regulated 
at 75 volts and is connected to the d.c. auxiliary bus 
for battery charging and supplying the auxiliary load. 

Power Plant Cranking: Previous to starting the 
power plant, the Grade 6 fuel oil is heated to approxi- 
mately 200 deg. F. by the fuel-heating steam gen- 
erator. 

The Diesel-driven generator is connected to one of 
the main traction generators for power plant crank- 
ing. A conventional self-separate excitation scheme is 
employed on the Diesel generator, while the traction 
generator is battery-excited. Since the battery must 
furnish the d.c. auxiliary power required during 
cranking and firing, it is necessary to limit the num- 
ber and length of starts allowed before additional 
charging is required. 

With the proper circuit breakers closed, power 
plant cranking is initiated by moving the turbine 
control switch to the Crank position. The Diesel en- 
gine accelerates to a predetermined speed, simultan- 
eously accelerating the power plant. The control 
switch may now be moved to the Fire and Idle posi- 
tion but fuel injection and ignition will not take 
place until the minimum speed relay operates at 10 
per cent of power plant speed. This relay measures 
speed indirectly from the rectified output of the tur- 
bine-driven tachometer-generator. If the fuel does 
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not ignite within 45 seconds, the fuel valve is auto- 
matically closed and ignition shut off. A time delay 
relay prevents repetition of the firing cycle for a 
period of four minutes to allow sufficient time for 
purging fuel from the combustion chambers. In case 
of a misfire it is necessary to move the turbine con- 
trol switch to the Crank position and, after the re- 
quired time delay, back again for firing. 

When firing occurs, the flame-detector relay oper- 
ates and causes the Diesel engine to accelerate to full 
speed. After firing, a relay introduces a 90-second 
time delay before the fuel rate of the power plant is 
increased, thereby allowing the exhaust temperature 
bellows to become operative. As the power plant ap- 
proaches idling speed, a reverse-current relay auto- 
matically uncouples the Diesel-driven generator from 
the main traction generator, and the Diesel engine 
returns to idling speed for battery charging. The 
Diesel engine may be shut down and the turbine- 
driven auxiliary generator used for battery charging 
by moving the Diesel control switch to the Off posi- 
tion. The same voltage regulator, overload relay, and 
reverse current relay control both the Diesel and the 
turbine-driven auxiliary generators. : 

Grade 3 fuel oil is used during firing. The trans- 
fer to Grade 6 is, at present, a manual operation. As 
soon as the transfer is complete, the locomotive is 
ready for service. 

Approximately four minutes are required to crank, 
fire, and accelerate the unit to idle speed. The con- 
trol of the locomotion of the gas turbine-electric loco- 
motive is quite similar to that of a Diesel-electric 
road locomotive, as indicated by Fig. 8. 

Power Plant Cooldown: Normally, at shutdown 
the power plant is cranked at low speeds for 15 to 20 
minutes. Low power is required for this cranking 
and hence the Diesel engine is operated at idling 
speed. It also furnishes power for battery charging 
during this cooldown period. 


Hostler Operation 


A means has been provided for moving the light 
locomotive around yards and terminals without start- 
ing the main power plant, by a simple commutation 
of control circuits. For such movements, the Diesel 
engine is started in the normal fashion and the hostler 
control switch is turned to the On position. This con- 
nects the Diesel-engine driven generator to two of the 
traction motors in series. The same self-separate ex- 
citation arrangement is used for hostler operation as 
for power plant cranking. Since the Diesel-driven 
generator cannot be used for battery charging dur- 
ing hostling, the length of time allowable for such 
movements depends on the condition of the battery 
and what d.c. auxiliaries are being operated. 

The hostler controls the tractive force with the 
throttle lever indiréctly by varying Diesel engine 
speed. Notch 1 produces tractive force with the Die- 
sel engine at idling speed; Notch 2 holds the speed 
at which the Diesel engine is operated; Notches from 
3 onward cause the Diesel throttle operator to ad- 
vance steadily to obtain Diesel speeds between idle 
and full. On level track, the locomotive will attain 
a speed of about 12 m.p.h. 

- Six emergency stop switches, one at each engine- 
man’s stand and the rest in the engine room, provide 
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means of shutting down the turbine, fuel heat boiler, 
Diesel engine, and starting fuel pump. 

No fuses are used, but all electric circuits and 
equipment are fed through circuit breakers for pro- 
tection. All the a.c., and most of the d.c., circuit 
breakers are for protection only and are normally 
left closed. The d.c. breakers controlling the lubri- 
cating oil pump, the 400-cycle set, the water booster 
pump, the starting fuel pump, and the Diesel and 
power plant start breaker are used both for protec- 
tion and as switches. 

Both the power plant and the Diesel engine are pro- 
tected against overspeed. The overspeed switch on 
the Diesel engine is part of the governor and me- 
chanically trips the fuel valve. On the power plant, 
the contacts open to de-energize the turbine stop re- 
lay, thereby shutting off fuel and also by-passing the 
control oil so that the pump goes to zero stroke. 

A manually reset, overload relay in the common 
negative circuit of the Diesel and turbine-driven aux- 
iliary generators provides overload protection for 
both machines. If the overload trips, field is removed 
from both generators and the line contactors are de- 
energized. 

Temperature and pressure switches protect the 
power plant and main reduction-gear unit in case 
of low lubricating oil pressure and high lubricating 
oil temperature. The turbine is protected against too 
high an exhaust temperature by a bellows-operated 
shutdown switch. 

The d.c. lubricating oil pump motor: is powered 
through a contactor which operates as a function of 
lubricating oil pressure. In cranking the power plant, 
the d.c. pump furnishes lubricating oil. As the a.c. 
pump increases in speed, their combined output in- 
creases until an oil pressure switch operates and shuts 
down the d.c. pump. In case the a.c. pump fails for 
any reason, and the oil pressure drops, the d.c. pump 
will automatically start before any damage ‘is done 
to the bearings. 


Summary of Tests to Date 


Preliminary testing of this locomotive has indi- 
cated that the control equipment is basically sound. 
There have been no troubles encountered to date with 
the well-seasoned standard equipment used. Little 
difficulty has been experienced with the new equip- 
ment specifically developed for this application. Fu- 
ture testing may result in minor alterations of con- 
trol equipment; however, no basic changes in the 
overall control structures are contemplated. 
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Soldering Commutators 


Chicago, South Shore & South Bend finds the dip method of solder- 


ing most satisfactory for its soldering of traction motor armatures 





Solder flowing to the commutator risers and coil ends 


W ITH the increasing number of electric and Diesel- 
electric locomotives being placed in operation, a ma- 
jor service problem has arisen in the repair of com- 
mutators. The length of time involved and the in- 






Sunbeam Stewart auto- 
matic double-pot solder- 
ing machine 
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consistent results obtained with hand soldering make 
it desirable that automatic soldering equipment be 
used. 

A double-pot soldering machine of this type, used 
at the Chicago, South Shore & South Bend shops, has 
proved the feasibility of soldering traction-motor 
commutators, in 4 min. each. This machine is com- 
pletely automatic, and the time required to solder a 
traction-motor commutator is just 4 minutes. The 
unit which was developed by the Sunbeam Industrial 
Furnace Division, Sunbeam Corporation, Chicago, 
consists of two especially designed melting pots which 
are electrically heated with immersion electrodes. 
These pots are of sufficient size to provide a large 
volume of molten solder at the desired soldering tem- 
perature. 

An annular cast steel ring is supported on a steel 
frame directly between the melting furnaces. This 
ring, as well as each melting pot, has automatic tem- 
perature control equipment to control the soldering 
temperature accurately during the entire soldering 
cycle. Its diameter is slightly greater than that of 
the commutator to give sufficient clearance for the 
commutator and to make it possible to obtain a suit- 
able seal between the commutator and the ring 
proper. 

For smaller commutators, adapter rings are avail- 
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able which permit the machine to be used for various 
sizes. These adapter rings are constructed with cast-in 
immersion-type heaters located near the inner edge. 
By heating the adapter ring to the soldering tempera- 
ture, chilling of the solder is prevented. This assures 
complete soldering of the many segments of the 
commutator. 

Hydraulically operated plungers, automatically con- 
trolled with solenoid valves, force the molten solder 
from the holding pots into the soldering ring. The 


The commutator end of the armature after soldering 
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Traction-motor armature 
up-ended in machine 
ready for soldering 


correct level of the solder in the ring is automatically 
controlled and maintained during the soldering cycle 
after which the plungers are released and the solder 
returns to the holding pots. 

With this equipment, a commutator can be sol- 
dered in 4 min. Using the old methods it took one 
man from 8 to 12 hours of hand soldering time. The 
entire operation is controlled by a starting switch. 
Commutators are preheated, placed in position in the 
machine, the operator presses a button, and the job 
is done—automatically. Proper soldering of the slots 
takes place within 4 min. 

Automatic temperature-control ipment holds 
solder at approximately 720 deg. F. in both melt- 
ing furnaces and soldering ring. The commutator is 
first pre-heated from 3 to 12 hr. at 275 deg. F. A 
heat resistant gasket around the bottom of the com- 
mutator forms a seal between the commutator and 
the adapter. 

The three factors that affect the quality of solder- 
ing throughout the commutator’s circumference are 
automatically controlled in this electric unit. These are 
the temperature of solder during the cycle, the time 
of soldering, and the elimination, insofar as possible, 
of chilling of the commutator during soldering. 

The flow of solder evenly and quickly to the de- 
sired soldering level is accomplished by means of a 
circular well adjacent to the annular ring. Solder 
flows from the holding pots into the well, then over- 
flows evenly toward the commutator. This assures that 
the entire circumference of the commutator will re- 
ceive the solder at the same moment. The sealing ring 
is designed to allow the free flow of solder entirely 
around the commutator. 

Sufficient volume of solder is provided in the unit 
and kept at the desired soldering temperature to pre- 
vent chilling when it comes into contact with the 
commutator. 
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One Source of Traction Motor 
Failure Corrected 


By C. F. Steinbrink* 





An armature with string bands and compound filler back 
of the risers. 


It has been our experience that a large percentage of 
traction motor failures showed a definite sign of 
arcing or burning between top coils just next to the 
commutator riser and between the commutator end 
band, and under the string band. The failure was not 
confined to any particular manufacturer, but was gen- 
eral on all makes and types of motors. The various 
manufacturers classified this type of failure as flash- 
ing at the commutator. When motors were new and 
there were only a few in service, not much attention 
was given to this failure. But motors began to multi- 
ply by the hundreds, as the mileage of trains became 
several thousands miles on each trip, and round trips 
were made without any inspection or maintenance. 
Under these circumstances, any failure is serious, and 


= 


every failure has to be analyzed and means taken to = 


eliminate future failures of the same type. It wi 
uncommon to have ten or twelve failures of this type 





* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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at the same time. The various manufacturers did not 
do anything about it, offering the excuse that it was 
an operating problem. Their excuse, however, did not 
stop failures. 

So, after experimenting and making many different 
tests, we concluded that the solder was liquifying, and 
the compound used to fill up the space between the 
coils was acting as a dam. Since we definitely had 
signs of solder in the compound, we tried solders 
that had high melting temperatures; experimented 
with several makes, and tried several ways of tinning 
both risers and bar ends. We eventually had good re- 
sults as far as soldering was concerned, but over a 
period of time, our failures did not become any less. 





An armature on which the filler and string bands have 
been omitted. 


In fact, they became more numerous as speeds, sched- 
ules and loads became greater. In the meantime we 
found that the solder being used was not flexible 
enough, and we had a great increase in open leads 
at the riser. 


Results Without Compound 


During the time we were running these tests, we 
found that the compound used between the coils and 
the commutator riser had a tendency to become a 


,; very good conductor as the heat was carbonizing the 


compound, and after trying several different mate- 
rials and binders, we decided to leave the compound 
out entirely, which proved to be the answer to this 


type of failure. 
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Leaving the compound out has had several advan- 
tages. First, it cuts the cost of rewinds. Second, if the 
solder does liquify, it is free to throw out as there is 
nothing blocking its passage. Third, it has cut down, 
by a large percentage, the number of open commuta- 
tor risers and last, but most important, it has entirely 
eliminated the failures caused by the compound ear- 
bonizing. 

This information was passed on to the various 
manufacturers, and the compound is being left out by 
all but one. This manufacturer has changed the com- 
pound, but more benefit would be derived if it were 
left out. 

The photos show a before and after condition. One 
has the compound and string bands, and the other is 
left open next to the riser. The armature without the 
compound is an armature that has been rewound. It 
has been through the impregnator twice, and it may 
be seen that there is no build-up of varnish next to the 
riser. It is important that this space be left as free as 
possible and, to accomplish this condition, a single 
layer of .007 in. x 11% in. cotton tape is applied to the 
outside before it is dipped. After baking it is removed, 
leaving the space between coils and laminations free 
of varnish build-up. 


Hydrometer and 


Thermometer Maintenance 


Perhaps the two most important tools in the battery 
room are the hydrometer and thermometer. They in- 
dicate the state of charge of the battery and whether 
it is ready to do a day’s work. 
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The care of the hydrometer and thermometer is 
simple. It requires only that they be wiped dry and 
returned to their assigned place after use. They 
should be kept clean to prevent foreign particles en- 
tering the battery. Occasionally, the hydrometer 
should be taken apart, the float and the inside of the 
barrel cleaned, and the float examined for defects. 

As important as the care of this equipment, is its 
correct use. When using the hydrometer, the rubber 
nozzle is placed into the battery vent opening, and 
enough electrolyte drawn into the barrel to permit 
the float to ride freely, not touching the barrel at 
any point. The hydrometer is held in a vertical posi- 
tion, and read with the eye level at the electrolyte 
mark. If the hydrometer must be removed from the 
vent for reading, the nozzle should be pinched tightly 
or a gloved finger placed against the opening to pre- 
vent dripping of electrolyte. The float is read at the 
electrolyte level, disregarding the curvature of the 
liquid. 

Correction of specific gravity must be made on the 
basis of plus or minus three points of gravity for 
each 10 deg. F. (electrolyte temperature). Using 77 
deg. F. as a base, three points of gravity are added 
for each 10 deg. F. above base, and three points sub- 
tracted for each 10 deg. below. 

This correction is necessary to obtain accurate spe- 
cific gravity readings. As the temperature of the acid 
rises, the acid expands and is, therefore, not as dense. 
The, float then rides low, giving readings lower than 
normal. Conversely, when the acid is cold, the float 
rides high and the reading is higher than normal. 
The following are examples of how this correction 
factor is applied. 


Hydrometer Thermometer True 
Reading Readin Correction Sp. Gr. 
1.250 87 deg. F. plus 3 1.253 
1.210 80 deg. F. plus 1 1.211 
1.180 64 deg. F. minus 4 1.176 

Some thermometers, specially designed for battery 


Accurate hydrometer read- 
ings require that the in- 
strument be held vertical- 
ly so that the float does 


not touch the barrel 
Courtesy of Gould Storage Bat- 
tery Corporation 
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application, are scaled to permit ready correction of 
gravity readings. Adjacent to the regular tempera- 
ture scale is a second column of figures, preceded by 
a “plus” sign above 77 deg. F. and a “minus” sign 
below. Reading the figures at the mercury level as- 
certains the amount of correction necessary. Thus, if 
the hydrometer reading is 1.260 and the second scale 
on the thermometer indicates plus 8, the true specific 
gravity is 1.268. 

When unpacking a new hydrometer, rubber bulb, 
glass in rubber nozzle, and float should be 
checked for breaks or cracks. Any dirt or packing 
material should be washed from the parts to prevent 
any foreign material from getting into the electro- 
lyte. The large end of the rubber nozzle slips into 
the glass barrel, being securely held in place . ten- 
sion of the rubber in the barrel. To facilitate inser- 
tion of the nozzle, the rubber and glass should be 
lubricated with plenty of water. The rubber bulb can 
be attached in the same manner. It is advisable to 
wear gloves when assembling the hydrometer as 
there is always a possibility of glass breakage. 


Traction Motor and 


Generator Maintenance* 


The question of traction motor maintenance should 
be approached from the standpoint of what is done 
to a motor under the locomotive. The manufacturers 
are making great strides in improving the parts of a 
traction motor, with the ultimate aim of having a 
motor that will go from shopping to shopping with 
the minimum of attention. This aim is of advantage 
to the railroads as any work done to a motor on the 
locomotive is performed under severe handicaps due 
to dirt and close clearances. 

Brushes are still very much of a live subject, with 
the manufacturers and railroads working together in 
developing and testing. Up to 180,000 miles’ life has 
been obtained with some brushes. 

Lubrication of armature bearings has been a topic 
of investigation with high priority. The well-known 
advantages of oil lubrication for anti-friction bear- 
ings are available as the problems of supplying and 
retaining the oil have been reduced. Greases of far 
eae characteristics are appearing and offer con- 
siderable promise of reducing or even eliminating 
this item of running attention. 

A very important factor in successful operation of 
traction motors is careful attention to determination 
of tonnage ratings. A necessary part of this is proper 
education of operating department personnel so thet 
established ratings are not exceeded. The engineer, 
the yardmaster and the trainmaster are the ones most 
immediately concerned. 





* Abstract of a paper presented by the Diesel-Electrical Committee at the 
Annual Meeting of Locomotive Maintenance Officers’ Association, held at 
the Hotel Sherman, Chicago, Sept. 19-22, 1949. 





Mileage Between Overhauls 


The mileage at which basic overhaul of traction 
motors and main generators become due is deter- 
mined by three factors: (1) The care the equipment 
receives between overhauls such as inspection, clean- 
ing and running maintenance; (2) The life of the 
bearings; (3) Economical cost of repairs. This item 
requires careful investigation and good judgment in 
view of the comparatively short experience. In gen- 
eral, there is a certain length of time between over- 
hauls beyond which the overall cost will tend to rise. 

With proper routine maintenance, the present life 
of anti-friction bearings and balanced economics on 
repairs, the basic overhaul of equipment should be: 


Traction motors: Passenger .. . .300,000 miles 
Freight ...... 200,000 miles 
Switch and transfer 4 years 
Main generators: Passenger . . 1,250,000 miles 
Freight ... .1,250,000 miles 


Switch and transfer “7 years 
As a rule, it is wise not to disturb field coils any 
more than necessary as the insulation does better if 
left alone. It is recommended that field coils be re- 
moved as follows: 
Traction motors: 
Passenger ....... .Every second basic overhaul 
i) | er Every third basic overhaul 
Switch or transfer Every second basic overhaul 
Main generators: 
All services ....... Every basic overhaul 
The procedure for overhauling traction motors and 
generators varies somewhat on different roads but 
the production line method is the fastest and most 
economical. 


Maintenance Procedure 


In repairing or rewinding traction motors, it can- 
not be emphasized too strongly that precise and rigid 
attention to details is of utmost importance. Care and 
skill enter into the placing of coils in the slots and 
every: step that follows plays an important part in 
insuring adequately insulated windings that are truly 
supported so that subsequent movement is not pos- 
sible. A slight slip at any one point in the process may 
result in short life and troublesome road failures. 

The assembly of armature shafts and bearings into 
the frame is another operation which calls for scrupu- 
lous attention to cleanliness and proper clearance. 
These bearings are designed for operation with the 
load properly distributed between rollers and over 
the entire length of individual rollers. Too little clear- 
ance invites the risk of locking when warmed up, 
while too much clearance does not divide the load 
over enough rollers. A slight misalignment may cause 
point instead of line contact and exceed the strength 
of the metal. 

Some roads are finding it desirable to pull genera- 
tors at every opportunity so as to do a thorough job 
of cleaning around the fan end. Dirt will accumulate 
around the coils and this invites insulation troubles 
if allowed to remain. The dirt also obstructs flow of 
cooling air. It is very difficult to remove even with 
special air nozzles and drilled fans. The trend in lo- 
comotive design toward pressurized engine compart- 
ments with filtered air offers promise of solving this 
particular headache. 
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Diesel Locomotive Repair Shops 


Tae tabulation indicates the class of repair work 
performed on Diesel-electric locomotives at 280 re- 
pair points on 69 railroads. These roads operate 95 
per cent of the Diesel locomotive units on Class I sys- 
tems, and nearly 90 per cent of those on all U. S. 
railroads. 

Reports were received from 61 railroads. However, 
reasonably reliable information was available for 
eight other roads and therefore data regarding their 
Diesel repair facilities is included. 

wee railroads indicated that some of the shops 
were built exclusively for Diesel work and that other 
shops are steam installations also performing Diesel 
work. 

Other roads did not include repair points that main- 
tained only Diesel switching locomotives. One road 
reported that it had a large number of small outlying 
points which perform running repairs on one or more 
Diesel switchers. These are not included on the list. 

The development of Diesel repair facilities is in an 
embryonic stage. There have been some complete new 
Diesel shops built, but many roads still confine Diesel 
maintenance largely to running repairs, and rely on 
the locomotive builder for replacement parts and for 
heavy repairs on a unit exchange basis. 

This is understandable in view of the increase in the 
utilization of Diesel locomotives since 1939. In that 


year Class I railroads operated 566 Diesel locomo- 
tive units which consumed 48 million gallons of Die- 
sel fuel. In 1949, the number of Diesel locomotive 
units had grown to nearly 10,500—an increase of 
more than 1700 per cent; and the consumption of 
Diesel fuel during 1949 should total about 1.6 billion 
gallons—an increase of more than 3000 per cent. 

The most rapid increase in the installation of Diesel 
road locomotives has been in the last few years, and 
consequently a large number of such locomotives are 
new. It is also true that Diesel power has introduced 
maintenance problems that are new to railroad men, 
and most mechanical officers have not as yet had the 
time nor adequate data thoroughly to analyze the shop 
facilities necessary for mer, wad heavy mechanical 
and electrical Diesel repairs on an efficient basis. 

In view of this, most roads have been reluctant to 
spend large sums on new, complete Diesel repair shops 
and have preferred to adapt existing facilities to Die- 
sel repairs wherever possible. However, the continu- 
ing rapid growth in the installation of new Diesel road 
locomotives, and the accumulating experience in main- 
taining such motive power will encourage the building 
of many new, efficient Diesel repair shops, not only 
to provide additional repair facilities but also to pro- 
vide modern shops for Diesel work now performed in 
steam locomotive shops and engine houses. 


Class of Work Performed in Diesel Locomotive Repair Shops 


LOCATION OF SHOP 


HEAVY REPAIRS 


RUNNING 


REPAIRS 


Mechanical Electrical 


= —_— 





Atlenta & St. Andrews Bay Panama City, 

Atlanta & West Point—W.of A. Montgomery, 

Atlantic Coast Line Jacksonville, 

Waycross, 

Baltimore & Ohio Baltimore (Mt. Clare), 
Balti iversid 
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LOCATION OF SHOP 





Railroad City 
Canton Railroad Baltimore, 
Central of Georgia Macon, 
Central RR of N. J.—C. RR of Pa. 

Bethlehem, 
Elizabethport, 
Jersey City, 

Chesapeake & Ohio (Pere Marquette Div.) 
Chicago, 
Detroit, 
Flint, 
Grand Rapids, 
Holland, 
Muskegon, 
Ottawa (Erie), 
Plymouth, 
Port Huron, 
Saginaw, 
Traverse City, 
Chi. & Eastern Illinois Danville, 
Evansville, 
Mitchell, 
Terre Haute, 
Yard Center, 
C. & N. W.—C., St. P. M. & O. Chicago, 
Clinton, 
Council Bluffs, 
Green Bay, 
Milwaukee, 
Minneapolis, 
Proviso (Frt. Locos.), 
St. Paul, 
Chicago, Burlington & Quincy Chicago, 
Clyde, 
Denver, 
West Burlington, 
Chicago Great Western Oelwein, 
Chi., Indianapolis & Lvlle. Lafayette, 
C. M. St. P. & P. Chicago, 
Milwaukee, 
Minneapolis, 
Mitchell, 
Othello, 
Savanna, 
Tacoma, 
Wausau, 
Chicago, Rock Island & Pac. Cedar Rapids, 
Chicago, 
Des Moines, 
El Reno, 
Kansas City, 
Memphis, 
inneapolis, 
Peoria, 
Silvis (Diesel Shop), 
Silvis (Diesel Frt. only), 
Clinchfield Railroad Erwin, 
Delaware & Hudson Watervliet (Colonie), 
Delaware, Lackawanna & Western Scranton, 
Denver & Rio Grande Western Denver, 
Detroit & Mackinac Tawas City, 
Detroit, Toledo & Ironton Flat Rock, 
(Flat Rock Yard) 


Marquette, 
East Joliet, 
Gary 


Duluth, So. Shore & Atlantic 
Elgin, Joliet & Eastern 


Erie 


Akron, 
Brier Hill, 
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State 
Md. 
Ga. 


Pa. 
N. J. 


Ill. 
Mich. 


Mich. 


Mich. 
Mich. 


Mich. 
Mich, 
Mich. 
Mich. 


Mich. 
Mich. 





RUNNING 


REPAIRS 





Mech. 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 
HEAVY REPAIRS 


Electrical 





Excluding Including 
Armature Armature 
Winding Winding 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 
HEAVY REPAIRS 
RUNNING 
LOCATION OF SHOP REPAIRS Mechanical Electrical 


_ 





—————E bh — —— a 


Engine Excluding Including 
Over- Wheel Armature Armature 
Railroad “City State Mech. Elec. haul Work Winding Winding 
Erie (cont'd) 





Buffalo, N. Y. 
Cleveland, Ohio 
Hammond, 
Hornell, 
Jersey City, 
Kent, 
Marion, 
Meadville, 
Port Jervis, 
Salamanca, 
Secaucus, 
Florida East Coast Miami (Buena Vista), 
St. Augustine, 
Grand Trunk Western Battle Creek, 
Chicago, 
Detroit, 
Durand, 
Flint, 
Grand Rapids, 
Pontiac, 
Port Huron, 
Milwaukee, 
Great Northern Appleyard, 
Delta, 
Fargo, 
Grand Forks, 
Great Falls, 
Havre, 
Hillyard, 
Interbay, 
Klamath Falls, 
Minot, 
St. Paul, 
Sioux City, 
Superior, 
Whitefish, 
Williston, 
Willmar, 
Green Bay & Western Green Bay, 
(Norwood Shops). 
Gulf, Mobile & Ohio (Incl. Alton) St. Louis, 
Venice, 
Illinois Central Chicago (Burnside), 
Chicago (27th St.), 
Illinois Terminal Madison, 
Kansas City Southern Pittsburgh, 
Shreveport, 
Lehigh & New England Pen Argyl, 
Bath (Tadmor Terminal), 
Tamaqua (Arlington Terminal), 
Lehigh Valley Buffalo, 
J a. 
ersey City, 
Sayre, 
Long Island Richmond Hill, 
Louisville & Nashville Boyles 
I i ile, 
Lexington, 
Memphis, 
Mobile, 


Montgomery, 
Nashville, 


New Orleans, 


Minneapolis & St. Louis Minneapolis, 
Minn. St. P. & S. St. M. Minneapolis, 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 


HEAVY REPAIRS 








RUNNING 
LOCATION OF SHOP REPAIRS Mechanical Electrical 
Engine Excluding Including 
Over- Wheel Armature Armature 
Railroad City State Mech. Elec. haul Work Winding Winding 
Missouri-Kansas-Texas Parsons, Kan. * 7 © ca Sd a 
Waco, Texas * ke & 7 te _ 
Missouri Pacific Dupo, Ii. 5 * _ * - - 
Little Rock, Ark. oa * * * - - 
Osawatomie, Kan. & * * * _ _ 
St. Louis, Mo. te wy * * _ - 
Sedalia, Mo. _ _ * * * - 
Nashville, Chatt. & St. Louis Nashville, Tenn. 7 we _ _ — _ 
N. ¥., N. BH. & H. Boston, Mass. * se * os _ — 
Readville, Mass. _ _ * * * - 
Danbury, Conn. ke * — _ - - 
East Hartford, Conn. * ® o * _ _ 
New Haven, Conn. ie * * * - - 
New York (Van Nest Shop), N. Y. _ ~ — _ * 
New York Central Collinwood, Ohio + * ok * * _ 
Harmon, WN. Y. oe * * * _ * 
New York City (72nd St.), N.Y. oe * _ _ - =_ 
West Springfield (B & A), Mass. * * * * - = 
New York, Chicago & St. Louis Buffalo, N. Y. te * * - - - 
Chicago, Ill. * * * - - —_ 
Cleveland, Ohio * * * _ - — 
Conneuat, Ohio * * * ie _ - 
Fort Wayne, _ Ind. 7 * * —_ - _ 
Madison, Iii. * * * - - = 
Muncie, Ind. © oe * _ _ a 
Toledo, Ohio * * * al ial ai 
New York, Ontario & Western Middletown, N. Y. oe 7 _ * * - 
Norwich Shops, N. Y. * — - - _ 
N.Y. Susquehanna & Western Ridgefield Park, N. J. * * * _ * - 
Norfolk Southern Charlotte, N.C. * oe _ _— - _ 
Norfolk, Carolina Jct., Va. 7 ok * * * - 
Raleigh, N.C. * _ = - _ _ 
Northern Pacific Auburn, Wash. * * * * _ - 
Brainerd, Minn. * * oie * _ _ 
Dilworth, Minn. * * _ - -— —_ 
Glendive, Mont. * * - -_ = as 
Jamestown, N.D. * * _ - — — 
Laurel, Mont. oe * — — - - 
Livingston, Mont. * * * * - —_ 
Mandan, N.D. a * _ - —_ — 
Missoula, Mont. * * _ - i - 
Northtown, Minn. 4 * - - — =< 
Parkwater, Wash. * * _ - = -~ 
Pasco, Wash. * * _ - a —_ 
St. Paul, Minn. te * * - _ —_ 
Seattle, | Wash. * * ~~ = - ae 
Staples, Minn. * * - -_ = — 
South Tacoma, Wash. * * * * - * 
Tacoma, Wash. * * - am - —_ 
Pennsylvania Railroad Altoona, Pa. * * * * - * 
Columbus, Ohio * * _ * = -_ 
Crestline, Ohio * * - - = - 
Enola (Frt. Loco.), Pa. * * - * - ~ 
Harrisburg (Pass. Loco.), Pa. * * ~ * - - 
; e Renovo, Pa. _ _ * * _ - 
Pittsburgh & Lake Erie McKees Rocks, Pa. * * * * 7 - 
Pittsburgh & West Va. Pittsburgh, Rook, Pa. * * * * * _ 
Reading Eng. Hse., Bridgeport, Pa. * * - - = ma 
(st) Philadelphia, Pa. * * - — ~ 7 
(Erie Ave., Eng. Hse.) 
(st) Newberry Jct., Pa. * * - - a ~ 
Reading Eng. Hse., Pa. * * oa - = pk 
Reading Loco. Shop, Pa. os * * * - * 
Wayne Jct. Elec. Car Shop, Pa. * * # - - * 
Rich. Fred. & Potomac Alexandria, Va. ie * - * * - 
(Potomac Yard) 
Richmond, Va. € * _ - * -= 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 


LOCATION OF SHOP 


RUNNING 
REPAIRS 


HEAVY REPAIRS 
Mechanical 


Electrical 





Railroad City 


St. Louis-San Francisco Kansas City, 
Lindenwood, 

Memphis (Yale Yards), 

Springfield, 

est Tulsa, 


East St. Louis, 
Pine Bluff, 


Atlanta (Howells), 
Jacksonville, 
Miami, 
Richmond, 
Atlanta, 
Birmingham, 
Chattanooga, 
Danville, 
Knoxville, 
Ludlow, 
Macon, 
Memphis, 
Meridian, 
New Orleans, 
Spencer, 
Los Angeles, 
(Gen. aw 
Los Angeles, 
(Taylor Eng. Hse.) 
Ogden, 
Roseville, 
Sacramento, 
(Gen. Shops) 
West Oakland, 


Houston, 
San Antonio, 


Portland, 
Vancouver, 


(Brookl mye 

roo ) 
St. Lous, 
(14th St. Shop) 
St. Louis, 


St. Louis Southwestern 


Seaboard Air Line 


Southern 


Southern Pacific 


Texas & New Orleans 
Spokane, Portland & Seattle 


Term. R. R. of St. L. 


. Lo 
(Breman Ave. Shop) 


Cheyenne, 

Denver, 
Huntington, 

Green River, 

La Grande, 

Las Vegas, 

Los Angeles, 
Miford, 

Ogden, 

Omaha, 

Pocatello, 
Portland Terminal, 
Rieth, 

Salt Lake, 

Union Railroad Hall, 
Wabash Railroad Decatur, 
Moberly, 

St. Louis (V I secon 
Elkins, 

Hi wn, 

anover, 

Md. Ject., 

Baltimore, Pt. Covington, 
Oakland, 

Oroville, 

Sacramento, 


Union Pacific 


Western Maryland 


Western Pacific 
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EDITORIALS 


Locomotive Conditions 





Improved 


A marked improvement in the condition of motive 
power during the fiscal year ended June 30, 1949, as 
compared with those prevailing during the preceding 
year are shown in the annual report of Edward H. 
Davidson, director, Bureau of Locomotive Inspection. 
There were 105 fewer accidents caused by failures of 
locomotives or their appurtenances, 5 fewer persons 
killed and 101 fewer injured as the result of these 
accidents than were reported for the previous year. 
Considering steam locomotives alone, there were 113 
less accidents, 5 less killed and 118 less injured. 
Boiler explosions were down to 5 from 14 in 1948, 
the deaths caused by them were reduced from 12 to 7 
and the number of injured from 15 to 14. 

This marked reduction in boiler explosions does 
not justify any relaxation in discipline with respect 
to the condition of boilers nor with respect to their 
management on the road. With the exception of one 
death caused by a handhold failure, the causes of the 
deaths of those killed during the 1949 fiscal year were 
either boiler explosions or failures of other parts 
directly associated with the steam boiler. 

The improvement in the number of accidents 
caused by failures of steam locomotives or their ap- 
purtenances is only partially accounted for by the 
reduction in the number of locomotives for which 
reports were filed and the reduced locomotive mileage 
made by steam. The reduction in the number of ac- 
cidents and killed and injured was about one-third 
from the previous year, while the number of locomo- 
tives reported and the number inspected were less 
than 10 per cent off from the figures for 1948. Com- 
bined freight and passenger locomotive road mileage 
made by steam declined 1714 per cent and steam 
switch-engine hours by 1844. Even on this basis of 
comparison a substantial improvement in steam- 
locomotive conditions is indicated. 

Neither the number of accidents nor the casualties 
caused by failures of locomotives other than steam 
are large in number but the rate of increase was 
large. The increase in the number of accidents was 
19 per cent and in the number of casualties, 34 per 
cent. The number of locomotives for which reports 
were filed increased 29 per cent and the number in- 
spected, 45 per cent. The types of accidents most fre- 
quently recurring on these locomotives, a large pro- 
portion of which are Diesel-electrics, are fires from 

various causes, and short circuits. Others, however, 
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recur frequently enough to be worthy of attention: 


engine-room floors wet with oil or water, cab seats 
which fall apart with men in them, doors which can- 
not be fastened open and are slammed shut by the 
motion of the locomotive, and defective steps and 
footboards. Failures like these and of other items 
unassociated with the effectiveness of the functioning 
of the mechanical and electrical equipment of the 
locomotive are likely to become increasingly notice- 
able whenever maintenance standards begin to slip. 

The proportion of locomotives inspected and found 
defective during the past year is the lowest during 
the past six years. The percentage for steam locomo- 
tives dropped from 10 in 1948 to 8 last year. A 
slight decline from 4.1 to 4 per cent is recorded for 
locomotives other than steam. A high standard of 
locomotive conditions has been attained during the 
past year. To maintain it consistently year after year 
will not be easy. 

The report will be the subject of a more complete 
review in an early issue. 


Present and in Prospect 


Two sharply contrasting articles on closely allied 
subjects appear in the Electrical Section of this issue. 
One of them describes the control system for a gas- 
turbine-electric locomotive and the other deals with 
traction-motor and generator maintenance. The for- 
mer describes equipment designed specifically by one 
manufacturer for use on a new type of locomotive 
now being tried out by a railroad. The other offers 
general recommendations on current practice of 
motor and generator operation and maintenance. 

To the uninitiated, it might appear that the gas- 
turbine locomotive control is just a bunch of gadgetry 
which would be of interest only after the locomotive 
had proven itself, and the controls had gone through 
a series of changes to arrive at some nearly permanent 
state. Under such circumstances, the article would be 
of little more than academic interest. Actually, the 
controls are essentially similar to those used on 
Diesel-electric locomotives, but they differ in that they 
must conform to some fundamentally different power- 
plant characteristics. 

The motor and generator maintenance article is 
concerned with the desirability of having a traction 
motor that will go from shopping to shopping with a 
minimum of attention and a generator that will also 
fit into a maintenance schedule. It deals with brushes, 
with bearings and lubrication, with the determination 
of tonnage ratings, with the establishment of mileage 
between overhauls, with rewinding and the question 
of keeping dirt out of electrical machines. 
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Present indications are that the gas-turbine-electric 
locomotive will find a place in the railroad field. 
This makes it of interest to management to learn of 
its economic advantages. The operating department 
needs to learn how it may fit the requirements of a 
specific railroad. Mechanical and electrical engineers 
must work with designers to keep the equipment as 
similar as practicable to that being used on Diesel- 
electric locomotives. There is a chance that on these 
locomotives pinion and gear spacing may be stand- 
ardized. The purchasing and stores departments are 
also interested in learning how great a variety of 
parts may have to be carried in stock. The shop men 
will want to know if these locomotives can be fitted 
into present Diesel maintenance schedules and what 
if any change in shop tools will be required. The 
maintainers will have a number of new things to 
learn. 

All this is looking into the future. The manufac- 
turers themselves do not feel that the locomotives 
have reached a state of development justifying their 
sale. But many future headaches may be avoided by 
cooperative planning on the part of the builders and 
the railroads. From the railroads the needed infor- 
mation will come from the top and the bottom and 
from all departments. Almost anyone on a railroad 
may be called upon to supply needed information, 
and the two articles referred to are offered to those 
who wish to keep abreast of this situation. More will 
follow. 


Times Do Change! 


The changes that have taken place in the railroad 
industry in the past few years have been revolution- 
ary in nature and the extent to which they have af- 
fected the industry is just beginning to show up in 
some of the statistics as they become available. With 
respect to operating expenses, the details appear in 
the Interstate Commerce Commission reports as much 
as two years late so that a study of the figures is in 
the nature of a post-mortem, regardless of which fact 
they are decidedly interesting. The latest available 
statistics, in detail, are for the year 1947 and a study 
of the statistics for the past five years, for example, 
reveals what has been taking place in some of the 
accounts that are of major interest to mechanical 
department officers and supervisors. 





MAJOR OPERATING EXPENSE ACCOUNTS—MILLIONS 


1948 1947 1946 1945 1944 
Steam locomotive repairs 519.0 527.0 522.0 530.0 547.0 
Other locomotive repairs 110.6 76.7 54.2 45.8 37.3 
Train fuel 643.8 545.0 452.0 462.0 473.0 
Repairs to shop machinery 35.0 31.6 30.1 31.3 30.5 
No. of steam locomotives 29,270 37,573 37,575 38,948 39,309 
No. of Diesel-electric units 7,326 4,451 3,304 2,833 2,205 
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It will be seen that it was only a little over three 
years ago, in the year 1946, that the largest single 
item of operating expense was Account 308—Repairs 
to Steam Locomotives. In that year this account, for 
road and yard power, required an expenditure of 522 
million dollars for maintenance and this figure was 
not exceeded by any other operating expense account. 
As a matter of record, in 1947 and in 1948, steam 
locomotive repairs ceased to be the largest single ex- 
penditure and, for the first time in many years, the 
fuel bill took top place in the list of items for which 
the Class I roads spend their money. 

One of the significant things which these figures 
show is the fact that while the inventory of steam 
locomotives dropped from 39,309 in the year 1944 to 
29,270 in 1948, and the number of Diesel-electric 
units increased from 2,205 to 7,326 in the years men- 
tioned, the total cost of steam locomotive repairs 
changed only from a high of 547 million dollars in 
1944 to 519 million dollars in the year 1949. During 
the same period the cost of repairing “other locomo- 
tives,” which account includes the Diesel-electric 
power, increased from 37.3 million dollars to 110.6 
million dollars, so that the total cost of maintaining 
motive power increased from 584 million dollars to 
630 million dollars in the five-year period. 

Also in spite of the great numbers of steam locomo- 
tives that have been retired and the increase in the 
number of Diesel-electric units installed the total fuel 
bill of the Class I roads has increased—for train fuel 
alone for example—from 545 million dollars to 643 
million dollars, an increase of almost 100 million. 

It has been pointed out any number. of times in 
these columns that the steam locomotive still repre- 
sents almost 80 per cent of the motive power inven- 
tory of the Class I railroads and the year 1949 indi- 
cated beyond a doubt that most of the railroad 
mechanical people have more or less “walked off and 
forgotten” the problem of maintaining this power. 

The suggestion is made now—even a prediction, if 
you care to gamble—that this short-sighted policy 
on the part of practically all roads with respect to the 
facilities in back shops and engine terminals is going 
to lead to maintenance costs in the remaining years 
of the life of steam motive power that will be unjusti- 
fiably high. In 1949, for example, expenditures for 
the modernization of shop and terminal facilities used 
in connection with the maintenance of steam power 
probably hit a low unequalled except for depression 
years and the expenditures for Diesel-electric repair 
shops and running-repair terminals set a new record. 

Strangely enough, the remaining equipment in 
shops and terminals is becoming more obsolete all 
the time and the roads, not having a well established 
policy with respect to shop programs, keep on spend- 
ing millions for the “maintenance” of this obsolete 
shop equipment to the tune of 30.5 million dollars in 


1944 and 35 million dollars in 1948. Even a third of 
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this expenditure allocated to the purchase of modern 
machine tool and shop equipment would save thou- 
sands of man hours annually and the new facilities 
could easily pay for themselves many years “before 
the last steam locomotive leaves the rails”—if such 
an event ever takes place. 


NEW BOOKS 


LATHE Operators’ Hanp Book. 128 pages illustrated, 
published by the South Bend Lathe Works, South 
Bend 22, Ind. Price $.25 paper binding, $1.00 
leather fabrikoid binding. 

Revised edition 49 of this book describes the care 
and operation of metal-working lathes and was writ- 
ten to be used as a reference by experienced machinists 
or as a text by the apprentice or shop student. Eleven 
chapters cover various types of work including the 
correct installation and leveling of the lathe, grinding 
cutter bits, turning, boring, thread cutting, taper turn- 
ing, drilling, reaming and tapping. 

The first edition of this book was copyrighted in 
1914, Each succeeding edition has been revised and 
improved to include suggestions and ideas that have 
been submitted by practical shop men. New material 
added in the latest edition includes machinability 
ratings and cutting speeds for various kinds of steels; 
standard tolerances for press fits, running fits, push 
fits and sliding fits; allowances for finish turning, 
filing, polishing, grinding, reaming, lapping and hon- 
ing; and tooling dimensions for South Bend Lathes. 


WELDING AND CuTTINc MANUAL. 208 pages, illustrated. 
Published by the Linde Air Products Company, a 
unit of Union Carbide and Carbon Corp., New 
York. Price $1.80. 

This hand book on the oxyacetylene process is 
intended as a reference and instruction book for those 
concerned with oxyacetylene welding and cutting, and 
presents hints and short-cuts which will help them do 
a better job. It contains chapters on bronze-welding; 
fusion welding; soldering; hard facing; cutting steel 
and cast iron; heating, forming, and straightening 
metals; welding and cutting pipe; and welding non- 
ferrous metals, including aluminum, copper and lead. 

The book opens with a general description of the 
oxyacetylene process, and distinguishes between weld- 
ing, brazing and cutting operations. Illustrated de- 

scriptions of fundamental welding jobs follow, e.g., 

heating and bending, straightening, pipe bending, and 

removing rusted fittings. Fundamentals of flame-hard- 
ening and hardening and tempering are explained. 
The book continues with a chapter devoted to sol- 
dering and brazing with an air-acetylene flame. Five 
points for good soldering are listed, and a brief de- 
scription of how to use the equipment follows. In this 
chapter explanations are given on how to do various 
soldering jobs such as repairing a small hole, soldering 
a seam and various electrical jobs. Lists of commonly 
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used solders and fluxes are included, along with the 
type of metal and work for which they are suitable. — 
Similar hints on good brazing are described, and a 
table is included which explains various temperature 
characteristics of different silver-brazing alloys and 
lists the metals to which each is applicable. 

Additional chapters give details on more complex 
phases of such work as cutting cast iron and steel, 
repairing and building with welding, hard-facing of 
wearing parts, points to remember in welding most 
common metals, and how to make 100 representative 
things by welding, varying from hat racks to machin- 
ery guards. The final chapter: describes the setup and 
operation of the equipment, its care and use, and how 
to test for the causes of trouble in the equipment. __ 

The appendix lists 16 tables, among which are iden- 
tification of metals by appearance, by chip test, by 
flame test, and by spark test; recommended welding 
methods for various non-ferrous metals, and the flame 
adjustment, rod and flux recommended; characteris- 
tics of rods for welding ferrous and non-ferrous met- 
als; welding flux data; and hard-facing rods. 


Wuo’s WHo In RarLroapinc (Twelfth Edition). 827 
pages, 834, in. by 534 in. Bound in cloth. Com- 
piled and published by the Simmons-Boardman 
Publishing Corporation, 30 Church street, New 
York 7. Price, $10.00. 

The past few years have been marked by an excep- 

tionally large number of changes in the ranks of 

American railroad officers, reflecting adjustments 

sometimes postponed and sometimes accelerated by 

the abnormal conditions resulting from the war. 

These many changes have required revision of this 

standard reference work, so that up-to-date biograph- 

ical data may continue to be available about the 
important people connected with the railroad indus- 
try. In its present twelfth edition, promotions, trans- 
fers and retirements effective since the eleventh edi- 
tion was printed in 1946 have required more or 
less major modifications of nearly every sketch 
which appeared in the preceding edition, while the 
rise of newcomers to the top ranks of railroad per- 
sonnel has required inclusion of sketches of about 

2,000 individuals not previously listed. Special 

attention has been given to war service records of 

those railroad men who served with the armed forces. 

The present edition includes some 6,100 indi- 
vidual biographies, a net increase of about 400 as - 
compared with the 1946 volume. Ranging from 

Henry A. Aalberg, assistant chief engineer of the 

Chicago, Burlington & Quincy, to Judson Zimmer, 

president of the Fonda, Johnstown & Gloversville, 

the 6,100 sketches include not only railroad officers, 
but also leaders of the railway supply industry and 
of railway labor, regulatory authorities, transporta- 
tion economists and railway financial analysts, edu- 
cators concerned with transportation problems, 

I. C. C. practitioners and a selected group of con- 

sultants, authors and editors. 
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SHOPS AND TERMINALS 





Tooling for Reclamation* 


D usex-clectric locomotive parts reclamation is in 
its infancy and at this time few railroads are attempt- 
ing the manufacture of any great number of parts. 
We believe most railroad officers are striving to work 
out methods and develop procedures which will en- 
able them to perform a much larger part of the Diesel 


Opposite sides of Micro grinder set up for traction-motor 
frame suspension bearing supports—The slide arrange- 
ment is shown above; actual grinding operation below 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


locomotive parts reclamation and manufacture in their 
own shops, utilizing to the greatest extent possible 
existing machine tools and manpower. 

With this idea in mind the committee has attempted 
to choose for presentation Diesel locomotive parts 
which are being reclaimed on machine tool equipment 
commonly found in steam locomotive repair shops. 


Diesel A-Frames 


Reclaiming Electro-Motive Diesel engine frames 
when difficulty is experienced by the distortion of the 
main bearing A-frame or bearing supports caused by 
overheated bearings can be accomplished by utilizing 
either a large horizontal boring mill or a Norton cylin- 
der machine. 

The procedure is to remove the studs from the 
A-frame at the bearing supports requiring reworking. 
The crankcase is set up on the machine and the serra- 
tions are re-cut with a pair of milling cutters mounted 
on an arbor and carefully spaced to match the existing 
serrations on the A-frame. Only enough metal is re- 
moved to clean up all the surfaces on these serrations. 
The cap for that particular location is milled without 
disturbing the spacing of the cutter as it is important 
that the serrations match perfectly. This must be care- 
fully checked. A satisfactory method is to check the 
dimension across the joint as the cap studs are tight- 
ened. After all distorted bearing supports have been 
machined and the caps applied, the crankcase can be 
line-bored on this same machine, care being taken to 
position the bar so that no metal is removed at the 
top of original bore as this would affect the gear 
mesh. 

This method of reclamation has proved satisfactory 
on the D. & R. G. W. and a substantial saving in time 


and expense can be realized by handling this job in 
the shop. 


Traction Motor Frame 
Suspension Bearing Supports 


In cases of overheated suspension bearings, it has 
been found that when distortion of the bearing sup- 
port takes place the cap, in most cases, closes in con- 
siderably more than the frame portion. This causes re- 
duced clearance between the axle and bearing and also 
permits some misalignment. 

This step fit on the cap is built up by electric. weld 

*A portion of the report of the Committee on Shop Tools presented at 
the annual meeting of the Locomotive Maintenance Officers’ Association at 
Chicago in September, 1949. The report described in detail devices and the 
methods of their use in machining or reclaiming a variety. of parts for 
steam and Diesel-electric locomotives. Some of the shop tools for handling 


Diesel-electric and steam locomotive parts are included here and others will 
be described in subsequent issues. 
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and the cap is machined to fit the mating surface, 
enough material being removed to permit boring to 
original dimensions. eee supports are then line- 
bored to size, care being taken to have the boring bar 
parallel to the motor armature shaft and correctly posi- 
tioned to insure proper gear meshing. Here again no 
metal should be removed from the original bore at 
the point adjacent to the armature shaft bearings. 

A horizontal boring mill is usually used for the 
line boring operation although the Chicago & Eastern 
Illinois is doing this work on a Micro grinder. 

A special fixture is used with this machine to carry 
part of the weight of the traction motor. This fixture 
consists of a slide arrangement mounted on rollers to 
permit smooth and free movement. 


Cylinder Liners 


The reclamation of Diesel engine cylinder liners is 
being carried on by a number of roads with good re- 
sults. A considerable saving is to be realized both in 
cost per liner and also by reduction in stores inven- 
tory. Alco road locomotive liners can be reclaimed by 
renewing the chrome plating. Experiments indicate 
that liners replated with hard chrome will actually give 
better service than those originally obtained from the 
engine manufacturer. Liners are plated and then 
ground to size which produces liners having accurate 
dimensions and good finish. Electro-Motive engine 
cylinder liners can be reclaimed by chrome plating. 
These liners can be rebored to oversize in the shop 
on a Micro grinder or on a boring mill equipped with 
a special bar having a spring-loaded tool which is cam 
actuated for generating the “Mae West” at the port 
location. This boring bar has a rod extending through 
the center of the boring head and this rod has the “Mae 
West” profile on the body. As the rod is depressed, the 
profile passes under the spring-loaded soak thus forc- 
ing the tool into the liner during this portion of the 
bar travel. The Chicago & North Western is using this 
type bar for reboring liners. 

After the boring or grinding operation on these 
liners it is the practice to hone or lap the bores to 
produce a super finish. This work is performed either 
on a separate machine designed for this purpose or by 
the use of a portable honing tool. This operation can 
be performed directly on the boring mill and saves the 
additional handling of the liner. 

The New York Central is making use of a honing 
tool on a horizontal boring mill. One illustration 
shows this honing tool finishing an Electro-Motive en- 
gine liner. 

The New York Central also has an ingenious de- 
vice for removing the shoulder at the top of Diesel 
engine cylinder liners. This tool can be used without 
removing the liner from the engine. Liners which have 
been removed for this cause can have shoulders re- 
moved with this same tool right on the shop floor. 

This tool consists of an air-powered grinder with 
centering device and feed arrangement to permit both 
horizontal and vertical movement of grinding wheel. 
The grinder is mounted on an arm which permits ro- 


Fixtures set-up and operation of rebor- 
ing cylinder liners for Electro-Motive 
Diesel engines on a horizontal boring mill 


‘\ 
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Air-powered portable tool for removing the 
shoulder from Diesel-engine cylinder liners 


Induction heater for removal and application of 
inner races of journal bearings—Time, 25 sec. 


tation in the cylinder around the centering device. This 
tool saves time in the actual machining or grinding 
operation, plus the savings in handling the liner in 
and out of engine and on to machine. No expensive 
critical machine tools are tied up in doing this work. 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 





Wheels and Axles 


The wheel and axle work required to maintain a 
fleet of Diesel locomotives in service is considerable 
and deserves consideration as to the type equipment 
required and where best to handle this work. 

Experience indicates that this wheel work can be 
performed in the wheel shop along with the other steel 
wheel work, car wheels and the wheels for steam loco- 
motive truck, trailer and tanks. Absorbing this addi- 
tional wheel work in the wheel shop proved practical 
and showed a large saving as it simply meant the 
greater utilization of the existing wheel shop equip- 
ment and necessitated the addition of only two ma- 
chines with some minor additions to handling facili- 
ties. These new facilities permit the handling of wheels 
with a traction motor into a wheel lathe for tread turn- 
ing without removing them from the motor. 

The new machines were a 42-in. Bullard Vertical 
Turret Lathe and a wheel press. This press was a con- 
ventional car wheel press which with some alterations 
and the addition of a special resistance member to per- 
mit pressing off the wheels without disturbing the axle 
gear. Press was installed in a vertical position which 
placed the upper tension member back of the vertical 
center line and permits handling the wheel and axle 
assemblies into press with overhead hoists. 

Wheel tread turning is handled on a car wheel lathe 
and the treads may be ground after turning. 


Removing Bearing Races 


A special induction heater is used to remove and 
apply journal bearing inner races. Heading time with 
this heater is only 25 seconds and heating is uniform 
for the entire length and circumference of the bearing 
race. One of the photographs illustrates this heating 
device in place for removal of an inner race and an- 
other sho-vs a pneumatic tired carriage used to trans- 
port the wheel and traction motor assemblies from 
Diesel shop to the wheel shop. Carriage will accom- 


Power wrench with torque wrench for accurate and 
correct tightening of nuts—The bracket, with short 
footboard, permits working on upper engine deck 
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modate two pairs of mounted wheels or a traction mo- 
tor wheel assembly. 

The Central of Georgia Railway is maintaining a 
fleet of Diesel locomotives on a progressive mainte- 
nance schedule set up on a mileage basis. Accurate 
and complete records are kept for each locomotive. 

Routine reclamation work on that road consists of 
(1) reboring cylinder liners and honing for good fin- 
ish; (2) armature shafts, fan shafts and other similar 
parts are restored by metal spraying and remachining 
to original dimensions; (3) valves are reclaimed by 
building up with Stellite No. 12 rod and grinding; 
(4) traction motor suspension bearings are restored 
by counter-boring the bearing at the inside ends for 
the clearance. These bearings can also be reclaimed 
when the face has become worn to the extent of ex- 
cessive lateral. The method is to rivet a steel plate to 
the back of the collar and the face of the bearing is 
then machined to bring the collar thickness and lat- 
eral back to standard. 


Special Hand Tools 


Special hand tools such as torque and power 
wrenches are a necessity in the proper maintenance 





of Diesel engines. With special tools such as these 
it has been found that relatively unskilled men are 
able to turn out satisfactory workmanship on this 
equipment. 


Committee Members 


The members of the committee preparing this report 
were C. R. Eisele (chairman), master mechanic, Den- 
ver & Rio Grande Western; W. H. Haynes, (vice 
chairman), master mechanic, Chicago & Eastern IlIli- 
nois; E. H. Holloway, general Diesel supervisor, Cen- 
tral of Georgia; W. D. Nelson, superintendent loco- 
motive shops, Louisville & Nashville; C. N. Rector, 
production engineer, Chicago & North Western; E. J. 
Kelly, supervisor of tools, Atchison, Topeka & Santa 
Fe; John A. Warren, Apex Machine Tool Co.; W. P. 
Sullivan, supervisor Diesel equipment, Missouri Pa- 
cific; J. I. Stewart, chairman, Machine and Tool Com- 
mittee, New York Central System; W. A. Hotzfield, 
assistant to mechanical superintendent, Diesel and 
Electric Power, Chicago, Milwaukee, St. Paul & Pa- 
cific; Frank Hoffelt, Diesel foreman, St. Louis-San 
Francisco, and J. L. Robson, superintendent motive 
power and Diesel equipment, Great Northern. 


Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Boilers 
By George M. Davies 


Patch for 
Cracked Shell Plate 


Q.—Please illustrate a typical patch for reinforcing 
a crack in the shell plate at the connection with the 
top of the throat sheet, the crack extending out of the 
corner of the plate where the. shell is cut away for the 
throat sheet connection.—R.E.V. 


A.—The accompanying drawing illustrates a typi- 
cal boiler patch for reinforcing a crack in the shell 
extending out of the corner of the shell plate where 
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same is cut away for the throat sheet connection. 
The shell plate is reinforced by applying a diamond- 
shaped patch using the original throat seam rivets 
and extending the patch into the shell course to pro- 
vide the necessary reinforcement. 
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The above illustration appeared 
incorrectly in the January issue 
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Efficiency of Shell Seams 


O.—W hat efficiency is permitted for the longitudinal 
seam of a welded locomotive boiler shell?—F.E.D. 

A.—The joint efficiency of a welded longitudinal 
seam of a locomotive boiler shell is taken as 90 per 
cent of the lowest tensile strength of the plate, when 
determining the maximum allowable working pres- 
sure based on the strength of the weakest course, 
computed from the thickness of the plate, the tensile 
strength stamped thereon, the efficiency of the longi- 
tudinal joint, the inside diameter of the course, and 
the factor of safety, provided that the fusion welding 
is in accordance with the requirements for material, 
design, test and stress relieving as provided in the 
A.S.M.E. Code for Boilers of Locomotives. 


Tolerances For Reaming Holes 


Q.—When laying out and driiling holes in the flat 
plates of boiler sheets, longitudinal seams and firebox 
plates, what tolerances are used to allow for reaming 
out the holes after the sheets are rolled and as- 
sembled?—E. C. R. 

A.—In order to have rivet holes true when the 
plates are assembled, the actual diameter required 
to receive the rivet is obtained by reaming or re- 
drilling the holes after the parts are assembled. 
The drilled diameters or rivet holes which have been 
found to assure true holes when reamed or re- 
drilled are as follows: 

Drilled holes in longitudinal seams and welt strips 
equal diameter or rivet before driving minus % in. 
All circumferential seams (except roof to ring and 
ring to throat) under steam pressure equal diameter 
of rivet minus 44 in. Roof to ring and backhead, 
ring to throat, and front tube sheet equal diameter 
of rivet minus *4, in. Rivet holes in rings for 
angles and liners equal diameter of rivet minus 44 
in. All brace feet, supports, and roof sheet liners 
holes equal diameter of rivet before driving. 

Crown sheet rivet holes, equal diameter of rivet 
minus %¢ in. Roof, backhead, throat sheet, and 
firebox ring rivet holes equal diameter of rivet 
minus 1 in. 

Where the rivet hole drilling allowance is *4¢ in. 
smaller (except crown sheet) than the rivet diam- 
eter, the plate connection is to a flanged plate. 
which has punched rivet holes instead of drilled 
holes. 

Having more metal to cut on account of a greater 
minus allowance, below the rivet diameter for longi- 
tudinal seam rivet holes, these holes are redrilled 
to the correct rivet-driving diameter instead of 
reamed, 

Smokebox circumferential seam; punch rivet holes 
equal diameter of rivet before driving. Longitudinal 
seam and front ring rivet holes equal diameter of 
rivet plus 4¢ in. 


Seal Welding in Fireboxes 


Q.—It has been our practice to seal weld the edges 
of the firebox sheets at the corners of the firebox ring, 
extending the weld around the corners of the ring and 
also along the edges of the plates for a distance of 12 
to 15 inches above the ring. Is it permissible to seal 
weld the edge of the sheets to the firebox ring along 
the sides, front and back, where difficulty is experi- 
enced in caulking the sheets to the ring?—M.I.V. 
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A.—The rivets in the firebox ring should not be 
spaced in excess of good caulking practice making it 
necessary to resort to seal welding to obtain a tight 
joint. 

The A.S.M.E. Code for locomotive boilers permits 
welding of the firebox ring as follows:—‘“Any crevices 
between the mud ring and the sheets of a locomotive 
boiler may be made tight by seal welding when the 
mud ring is secured by riveting.” 


Steam Locomotive Practice 
By George M. Davies 


Capacity of Bearing 


Q.—In considering capacities of roller bearing 
versus friction bearing tender truck boxes, are roller 
bearing journals permitted to carry a greater load 


than the friction bearing journal of the same size? 
—E.D.V. 


A.—The A.A.R. Manual of Standard and Recom- 
mended Practices gives the following load rating for 
passenger car axles, based on journal size, irrespec- 
tive of whether friction or roller bearing truck boxes 
are used. 


A.A.R. axle — Size of Journal 


Capacity for axles for normal 
designation (in.) 


maximum operating speeds 
of approximately 

Up to and includ- 86 to 100 
ing 85 m.p.h. m.p.h. 
(Ib.) (Ib.) 
3% by 7 12,500 12,000 
4% by 8 20,500 19,000 
5 by 9 27,000 25,500 
5% by 10 34,000 32,000 
6 by 11 42,500 40,000 
6% by 12 51,000 48,000 


Working Load 
of Locomotive Springs 

Q.—In computing locomotive springs, how is the 
working load of the spring obtained?—R.K.V. 

A.—The working load of the spring is the static 
load (load on wheels at rails after the actual weight 
of the parts constituting dead load, such as wheels, 
axles, boxes, etc. has been deducted.) 

The general practices for: 

(a) Driving springs. Use calculated static load 
plus 500 to 1,000 lb., or about five per cent. 

(b) Engine truck springs. Elliptic—Use calculated 
static load plus 10 to 20 per cent as follows: 

38-in. length centers and under 10 per cent 

40-in. to 48-in. length centers and under 15 per cent 

50-in. length centers and over 20 per cent 

Total deflection on four-wheel trucks should not be 
less than that of the driving springs on the same en- 
gine, when transverse centers of truck and driving 
springs are equal or approximately equal. 

Helical—Use calculated static load plus 5 per cent 
to 15 per cent, preferably 15 per cent. 

(c) Underhung driving springs. For passenger en- 
gines, use calculated static load plus 20 per cent. 

(d) Trailing springs. Elliptic—Use calculated static 
load plus 10 to 20 per cent. 

Helical: Use calculated static load plus 15 to 20 
per cent. 


FEBRUARY, 1950 











taken with maximum load of coal and water. 


Types of Screw Threads 


Q.—Much importance is being placed on the class 
of thread fit to be used on the various nuts and bolts 
on the locomotive. Please explain where the various 
classes of fits are intended to be used.—M.F.R. 

A.—The National Screw Thread Commission, and 
the American Institute of Bolt, Nut and Rivet Manu- 
facturers make the following recommendations in 
connection with the use of the three classes of thread 
fits as follows: 

Class 1—The Class 1 fit is recommended only for 
screw thread work where clearance between mating 
parts is essential for rapid assembly and where shake 
or play is not objectionable. 

Class 2—The Class 2 represents a high quality of 
commercial screw thread product and is recommend- 
ed for the bulk of interchangeable screw thread work. 

Class 3—Class 3 represents an exceptionally high 
grade of threaded product and is recommended only 
in cases where the high cost of precision tools and 
continual checking of tools and product is warranted. 


Self-Cleaning Ash Pans 


Q.—Do the I. C. C. rules require that the ash pans 
be self-cleaning, in that when the hopper doors are 
opened all ashes contained in the pan will fall to 
the ground?—M.I1.D. 

A.—The I. C. C. Bureau of Locomotive Inspection, 
Laws, Rules and Instructions for Inspection and Test- 
ing of Steam Locomotives and Tenders provide that: 

(a) Ash pans shall be securely supported and main- 
tained in safe and suitable condition for service. 

(b) Locomotives built after January 1, 1916, shall 
have ashpans supported from mud rings or frames. 
Locomotives built prior to that date which do not-have 
ash pans supported from mud rings or frames shall 
be changed when locomotive receives new firebox. 

(c) The operating mechanism of all ash pans shall 
be so arranged that it may be safely operated and 
maintained in safe and suitable condition for service. 

(d) No part of ash pan shall be less than 24% in. 
above the rail. 

There are no provisions in the rules requiring that 
the ash pans be self-cleaning, although wherever pos- 
sible a self-cleaning ash pan is desirable. On modern 
locomotives with wide fireboxes and four-wheel trail- 
ing trucks it is difficult to obtain sufficient slope to the 
ash pan side sheets to have the ash pan self-cleaning, 
particularly where pockets are required over the trail- 
ing truck wheels, under these conditions ash pan 
flushers are applied to clean off the slope sheets after 
the hoppers have been opened. 


Schedule 
24RL Air Brakes 


INDEPENDENT BRAKE VALVE OPERATION— 
APPLICATION 
878-Q.—How is the independent application ob- 
tained? A.—By moving the brake valve handle to the 
right. The further the movement the greater the pres- 
sure obtained in the brake cylinders. 
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(e) Tender springs. Use calculated static load . 









879-Q.—What takes place when the brake valve han- 
dle is moved toward the right? A.—The cam _ on 
shaft 7] moves pusher 68 and attached lever 67, the 
ends of which are positioned on the inlet and exhaust 
valves. Spring pressure plus air pressure, acting to 
hold the exhaust valve closed, is stronger than the 
spring pressure holding the exhaust valve open; 
therefore, the first movement of the cam to move 
the floating lever causes the exhaust valve to close, 
cutting off brake valve exhaust to the atmosphere, At. 

880-Q.—What results from further movement of 
the brake valve handle? A.—Further movement to 
the right causes additional movement of the lever, 
which now fulcrums on the exhaust valve and opens 
the inlet valve. 

881-Q.—With the inlet valve open, what action takes 
place? A.—Main reservoir pressure from passage 
30 flows into chamber B of the brake valve, past un- 
seated inlet valve to passages 20 and 44 to the Rotair 
valve. The Rotair valve rotary connects passage 44 
to the application and release pipe 20, and to the 
D-24 control valve. 

882-Q.—What takes place at the control valve? 
A.—The air flows through passage 20 to the lower 
face of check valve 252c. The check valve is moved 
upward to seat upper check valve 252b. 

883-Q.—What does seating the check valve 252b 
accomplish? A.—The displacement reservoir and au- 
tomatic application passage 36 are sealed off 

884-Q.—What does unseating lower check valve 252¢ 
accomplish? A.—Passage 16 is uncovered, allowing 
the flow of air to the relay valve to develop brake 
cylinder pressure. 


INDEPENDENT BRAKE RELEASE 

885-Q.—W hat takes place as the brake valve handle 
is moved toward release position? A—The cam on 
the shaft moves away from the floating lever stem of 
the self-lapping unit. 

886-Q.—What happens then. A.—The lever then 
pivots on the closed inlet valve, and the exhaust valve 
spring moves the exhaust valve away from its seat, 
allowing application and release pipe air to flow 
through the brake valve to atmosphere “At”. 

887-Q.—What takes place if the brake valve handle 
is moved only part way toward release position? A.— 
Application and release pipe air in brake valve cham- 
ber B and acting on the piston type exhaust valve 
seat, will be partially reduced. 

888-Q.—What action then takes place? A.—The 
regulating spring will move the seat into contact with 
the exhaust valve and prevent further flow of air from 
the application and release pipe. 

889-Q.—With the brake valve handle in release 
position, what takes place? A.—The cam on the han- 
dle shaft is moved away from the floating lever and 
the exhaust valve spring holds its valve open to vent 
all air pressure from the application and release pipe. 

890-Q.—Describe the operation at the D-24 Con- 
trol Valve. A.—The flow of application and release 
air in independent release is the reverse of that in 
independent application. 

891-Q.—What takes place at the relay valve? A— 
With the independent brake valve handle returned to 
release position, the air is exhausted from the relay 
valve, giving a complete release of brake cylinder air. 
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CAR INSPECTION AND REPAIR 


Testing Brakes on Long Trains* 


W ITH the introduction of the AB brake it became 
possible to control and handle longer trains until 
today trains of 150 cars are common. With these long 
trains, it is essential that they be properly tested, made 
up, and handled in the yards. The majority of air 
brake road failures are caused by stuck brakes and 
undesired emergencies. It has been found that care- 
less, insufficient or improper assembly and testing of 
trains at terminals or inspection points is the pri- 
mary cause of these undesired emergencies and stuck 
brakes on trains enroute. 

Let us consider first the matter of train make-up. 
With the long trains that are being hauled today, many 
yards are not long enough to permit assembling the 
trains on one track and yard-testing it as a single unit. 
A typical condition is to make up the train in three 
sections of 50 cars or less and test these sections sep- 
arately. The road locomotive is then coupled to one 
section, doubles over onto the second section and the 
rear end is put on with a drill engine. The most seri- 
out condition that arises when this method is used is 
the possibility of overcharging the rear section of the 
train. I have often been asked how the rear of a train 
can be overcharged if the switcher carries the same 
pressure as the road locomotive, and a full service re- 
duction is made. 

The accompanying table shows the gradient when 
the locomotive is in control. If cars are switched on 
the rear end, the last car is charged to same pressure 
as the first car. Even though a full service reduction is 
made by the engineman for a road test, the emergency 
reservoir on the last car of a 150 car train is reduced 
only 4 lb. and a 100 car train about 5 lb. To take an 
extreme example—80 lb. brake pipe pressure 150 cars, 
7 lb. uniform leakage, last 20 cars switched on at 80 lb. 
and one full service reduction made, the pressure in 
the emergency reservoir of the last car would be about 
75 lb. The brake pipe and auxiliary reservoir pressure 
on this car would be 691 lb. The over-charge in the 
emergency reservoir, is therefore, 54 lb. It is then 
possible for this emergency reservoir air to leak past 
the service graduating valve into the auxiliary side of 
the service piston and cause the brakes to creep on. 
This has been known to happen over an hour after 
leaving the terminal. The means of preventing this 
overcharged condition is obvious. A differential of at 
least 5 lb.—preferably 10 lb.—between switcher and 
yard line pressures and road locomotive feed valve 
settings has been found to minimize the possibility of 


* Abstract of a paper p ted at a mg of the Eastern Car Fore- 
men’s Association, New York, November 18, 1949. 
Company. 





+ Engineer, Westinghouse Air Brake 
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By G. E. Carothers+ 





BRAKE PIPE GRADIENT—UNIFORM LEAKAGE— 
BRAKE PIPE PRESSURE 80 LB. 


No. of Cars 3 lb. leakage 5 lb. leakage 7 lb. leakage 


100 1% 34% 4% 
125 3% 5% 7% 
150 5 7% 10% 





this type of overcharge. This is now being done by sev- 
eral railroads. One road is carrying a normal road 
locomotive feed valve setting of 70 lb. and a switching 
locomotive setting of 65 lb. Another is using 80 lb. 
normal road locomotive feed valve pressure and a set- 
ting of 70 lb. on switchers. 

So much for pressures and train make-up. The test- 
ing and inspection of the train, or sections of the train, 
is also of great importance. Leakage, of course, should 
be reduced to a minimum. Five pounds per minute 
leakage is considered a maximum and 2 or 3 lb. can 
be obtained without too much effort. I have talked to 
yard inspectors who thought that when a train was 
made up in several sections the leakage of each sec- 
tion should be so low that when the sections were made 
up into a train, the accumulated leakage would not ex- 
ceed 5 lb. I mean by this that if maximum leakage 
permitted was 5 lb., and two sections were involved, 
they thought each section had to be less than 21% |b. 
Of course this is not true. When two or more sections 
having 21% lb. leakage are put together the total brake 
pipe leakage will still be 214 lb. Inspectors should be 
instructed to avoid trying to bring leakage in some 
sections down to 1 or 11% lb. with the result that they 
do not have enough time to test the last section. It 
would be much better to test all sections and have 
leakage an average 3 lb. per minute. 


Leakage on Long Trains 


Why is it so much more important to keep leakage 
down on long trains than on short ones? The explana- 
tion is that when a brake pipe becomes longer (there 
is about 114 miles of brake pipe in a 150-car train) 
it becomes increasingly difficult to force the air from 
the locomotive to the last car. The friction of the air 
on the sides of the pipe reduces the head and acts much 
as if the pipe were a series of orifices. Even if a brake 
pipe had minimum leakage on a 150-car train, the pres- 
sure on the caboose gage would be somewhat lower 
than the locomotive gage reading. This differential is 
known as gradient. Gradient rapidly increases with 


FEBRUARY, 1950 














leakage. The difference between the locomotive gage 
and caboose gage, or gradient, on 100 cars is 134 |b. 
with 3 lb. leakage. If this train were increased to 125 
cars with the same 3 lb. leakage, the gradient would 
be 314 lb. On 150 cars this gradient is 5 lb. That is a 
pretty fair train, but remember, on 150 cars, if we in- 
crease leakage from 3 lb. to 7 lb., the gradient goes 
from 5 lb. to 101% lb. Where this excessive gradient 
exists, when a reduction is initiated on the road, a fast 
rate of runaway of brake pipe air will occur which 
may cause undue run-in of slack and a difficult train 
to handle. There may also be a point in the train 
where the runaway plus the service reduction will add 
up to approach an emergency rate and a possible un- 
desired emergency might occur. 

We have now covered two important items in 
train preparation: (1) The prevention of overcharge 
by proper control of pressures if train is made up in 
sections, and (2) The effects of gradient and its con- 
trol by reduction of brake pipe leakage. 

Another important item to test for is the assurance 
that all brakes apply and release properly. 

The ordinary yard testing device now in use should 
consist of a 34-in. cock, a 34-in. cock with a standard 
H-6 brake valve orifice (14-in.) and a test gage. If 
smaller than a standard brake valve orifice is used, 
valves that might go to emergency when reduction is 
made at a service rate could give no trouble if re- 
duction was made at a lesser rate through a smaller 
orifice such as the 14 in. drill pet cock in common use. 
In using this device the following procedure should be 
followed as nearly as possible: (1) Charge train or 
section; (2) Work train for leaks (this can be done 
after train is partially charged if pressed for time) ; 
(3) Make 15 lb. service reduction, lap and check brake 
pipe leakage. Walk for application; (4) Increase re- 
duction to full service if leakage has not already ac- 
complished this, and release; (5) Walk train for 
release. 

This device will enable the inspector properly to 
test for everything except system leakage and a release 
that is comparable to that obtained on the rear of a 
long train. There is a device available which will test 
for system leakage and can be set to give a release to 
any length of train section from 10 to 100 cars that 
will be as severe as if this section were placed on the 
rear of a 100-car train. This device is known as the 
system leakage testing device and is similar to the 
single car test device in appearance. It consists of a 
rotary valve controlled by a conventional type handle, 
a variable orifice rotary valve calibrated for train 
lengths of from 10 to 100 cars, and a duplex gage with 
readings for feed valve and brake pipe pressures. The 
operating handle has four positions: (1) Quick charge: 
At the extreme right, in which the yard supply is al- 
lowed to flow to the brake pipe at a restricted rate; 
(2) Slow charge: Flow is by-passed to the variable 
orifice rotary which restricts the flow in accordance 
with the train length as set by the dial; (3) Lap: All 
ports blanked; (4) Application: Brake pipe pressure 
reduced through standard exhaust fitting. 

After trying several methods of testing a train or 
section with the system leakage testing device the 
following sequence was decided upon: 

1.—Blow yard line and hose (a) couple test device 
to train; (b) set dial to number of cars on track. Dial 
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setting to Le equal to or less than cars on track; (c) 
place handle of test device in No. 1 position and charge 
section to 70 lb. and (d) work train for leaks and 
correct same. 

2.—Place handle of test device in No. 4 position 
and reduce brake pipe pressure 10 lb. (a) Return han- 
dle slowly to No. 3 position (lap) and hold in this 
position for a few seconds to allow air to balance in 
train; (b) place handle in No. 2 position, which is 
slow release; (c) after the gage shows an increase of 
3 lb. brake pipe pressure, walk train for release on each 
car. Cars in which the brake fails to release are to be 
set out. 

3.—Check system, leakage, while handle of test de- 
vice is in No. 2 position. (a) The gage differential is 
the system leakage; (b) a differential of 4 lb. is con- 
sidered to be the limit. 

4.—After signal from inspectors that brakes have 
released, place handle of test device in No. 1 position 
and re-charge brake pipe to 70 lb. 

5.—Place handle of test device in No. 4 position 
and make a 15 lb. brake pipe reduction. (a) Return 
handle of test device to No. 3 position which is Lap; 
(b) check brake pipe leakage and (c) walk train for 
brake application on each car. 

6.—Remove testing device and couple on yard line 
to maintain charge. 

By following this sequence it was found that the 
time necessary for testing a section was not materially 
increased over that previously used. It also gave a 
check on system leakage which was previously un- 
known. 

System leakage is the leakage throughout the entire 
brake system and not just the brake pipe. It can only 
be tested for in release position and is actually the 
leakage which must be maintained against by the 
locomotive. It is possible to have a train which has 
low brake pipe leakage but a high gradient due to 
broken reservoir pipes, etc., which are lapped off when 
brake pipe leakage test is made. System leakage is the 
differential between the feed valve setting and the 
brake pipe pressure. The brake pipe connection is on 
the train side of the orifice which is sized for proper 
number of cars being tested. A point is reached where 
air cannot be forced through this orifice any faster 
than leakage takes it away. After this point is reached, 
a further increase in brake pipe pressure in the slow 
charge position is impossible. This differential should 
not exceed 5 lb. or approximately .25 cu. ft. per car 
per min. If all this leakage were in the brake pipe, it 
would be equivalent to about 7 lb. per minute. I men- 
tioned 4 lb. differential as a maximum on the test as 
this is equivalent to about 5 lb. brake pipe leakage. 
The 5 lb. figure is generally used by the railroads as 
maximum permissible brake pipe leakage. 

Going back to the sequence of tests, the release was 
made from a 10 lb. application and at a slow rate. Tests 
showed that this rate generally did not exceed 2 lb. 
per min. increase in brake pipe pressure. This slow in- 
crease in brake pipe pressure nearly duplicated the 
rate of increase in brake pipe pressure on the caboose 
of 115- to 120-car trains. This was proved by riding 
several trains with a recording gage attached to the 
end of the brake pipe in the caboose. Sections which 
were previously tested with the standard device hav- 
ing a %-in. cut-out cock often had cars in them on 
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A RECORD OF FAILURES FOR 70 DAYS 


Number of AB brakes failed to release . 
Number of AB-4-12 brakes failed to release 
Number of K brakes failed to release 
Number of K brakes failed to apply 
Total number of brakes condemned 
Results of tests with the A.A.R. single car-testing device: 
Passed all tests 
Passed all tests after brake pipe leakage was reduced 
Passed all tests after piston travel was adjusted er 
Passed all tests after brake cylinder piston binding was eliminated 
(AB brakes) 
Brake cylinder piston push rod bent (AB brakes) 
Brake cylinder piston broken (AB brake) 
Brake cylinder tube cracked (K brake) ................... : 
Retaining valve exhaust plugged (AB valve) .. 
Blow at quick service exhaust (AB) 
Failed to release (AB brakes) 
Failed to release (K brakes) . 
Failed to apply (K brakes) 





which the brakes would release readily in a 50-car sec- 
tion with the 34-in. cut-out cock in full open position 
but some of these same cars would not release toward 
the end of a long freight train where the build-up was 
at a rate of only 2 lb. per minute. 

Although the failures between AB brakes and Type 
K brakes are rather evenly divided, there are approxi- 
mately four times as many AB valves now in service 
as there are K brakes which would indicate that the 
percentage of failures with K brakes is far higher than 
with the AB. 

You may think that 104 cars set out was an exces- 
sive number, but two points should be emphasized: 
All but four cars failed single car testing device and, 
therefore, should not be in service. Owners could be 
billed for repair of these cars; (2) Over 40,000 cars 
were dispatched during this period from this terminal. 
Those cars set out amounted to only one out of every 
600 cars tested. 

The real proof of the value of this device is the fact 
that during the 70-day period only one case of stuck 
brakes and no undesired emergencies were reported 
on trains out of that terminal. Prior to the installation 
of the system, leakage testing device, failures of this 
type on trains originating at this terminal averaged 
about three a week. This would tend to prove that use 
of this device is well worth the cost, time and effort. 


Train Preparation 


The final thing that should be considered in pre- 
paring a train is the proper repair of pipe leaks. Some 
inspectors, in an endeavor to reduce brake pipe leak- 
age, repair pipes that are broken inside Wabcotite fit- 
tings by inserting a piece of hose gasket, tape, string 
or some similar material under the nut and tightening 
it. In most cases this will temporarily stop the leak 
long enough to test the train and this is about all. In 
order to make available to the railroads a means of 
repairing pipe breaks at the fitting which would be 
nearly as permanent as the original installation, the 
air brake companies, about two years ago, introduced 
the Wabcogrip fittings, which consist of a new nut and 
rubber seal and the standard Wabcotite flange fitting. 

When a broken pipe is detected at the fitting, the old 
Wabcotite nut is removed and the new nut and seal 
applied to the pipe and tightened. However, service 
experience has shown that in order to insure uniform- 
ity of use and to avoid difficulties with pipes installed 
with Wabcogrip fitting parts, the manufacturer’s in- 
‘structions must be followed. 
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[Mr. Carothers included in his paper a discussion 
of the ABLC brake which is not included here, having 
been previously covered in detail in an article which 
appeared in Railway Mechanical Engineer for March, 
1949, page 124.—Eprtor] 

In conclusion, I would like briefly to review the 
salient points of yard testing: 

1—Watch make-up of sections for over-charge. A 
5 or 10-lb. higher feed valve setting on road power 
than on yard lines and switch engines should be 
considered. 

2—Keep leakage to a minimum, especially on long 
trains. 

3—NMake sure yard testing device is standard and 
that application is made at a service rate. 

If these points are adhered to, you will be surprised 
at the results. Although the use of the system leakage 
testing device may seem complicated at first, its opera- 
tion is quite simple and it does prepare a train in such 
a manner that stuck brakes become a rarity even under 
rather unfavorable manipulation. 

There are few places where so much can be gained 
for the railroad with so little effort expended as in 
proper procedure and supervision of yard testing. 


Draft Gear Repairs 


The heavy pneumatic press, illustrated, is used at 
the San Bernardino, Calif., shops of the Atchison, 
Topeka & Santa Fe in conjunction with draft gear 
repairs, in particular, although it is well adapted to 
handle many other heavy pressing operations. The 
press is shown resting on the ground in one view 
giving a good idea of its complete. general con- 


How the draft gear press is installed in 
the shop floor for convenient operation 
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Heavy pneumatic press designed 
for use in repairing draft gears 


struction and the other set in the shop floor at the 
point where draft gears are assembled. 

The press consists of two 12-in. channel spaced 
28 in. apart and tied together at the top and bottom 
by heavy channel sections rigidly riveted together. A 
20-in. air cylinder is mounted vertically between the 
channels and rigidly bolted to them, the upper end 
of the piston rod being connected to a horizontal 
plate which is guided and moves up and down be- 
tween the vertical channels, as air pressure is applied 
to or released from the cylinder. 

The press has a free working height of 35 in. for 
all types of draft gears, using suitable adapter 
blocks. It is used in dismantling and rebuilding 
draft gears. By taking pressure off the retaining 
bolt, this bolt may be cut off, or removed with a 
socket wrench if there is no burr. 

The draft gear parts are inspected, gauged and 
renewed if necessary. All parts are then reassembled, 
pressure applied in the press and the new retaining 
bolt easily put in place. After each gear is thus 
rebuilt and adjusted to the proper height, it is 
blocked down % in. for easy application in the 
coupler yoke. 

Referring to the view showing a draft gear being 
assembled in the press, it will be noted that the steel 
block or head which transmits pressure to the draft 
gear at the top is cut away and hollowed, thus 
giving access to the retainer bolt and nut. 
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Repairing Preco 
Circulating Fans 


Preco air-circulating fans used in refrigerator cars 
are repaired at one large western railway shop in a 
separate room equipped with an assembly bench, 
vise, electric drill, parts racks, etc., also a convenient 
and efficient test set-up on an adjoining bench, as 
shown in the two illustrations. 

All parts of the air-circulating fans and drive 
assemblies are removed from refrigerator cars at 
general overhaul and taken to the repair room where 
they are dismantled, thoroughly cleaned, broken or 
worn parts renewed and the fans reassembled. 

In the drive-assembly units, bearings are some- 
times found frozen and shieves worn or broken. 
These are removed and replaced, also drive wheels, 
lift and support grommet rubbers, bearing cups, etc. 

New bearings and brackets are generally required 
for the blower assembly which may have broken fan 
segments and a bent shaft. In the latter case the 
shaft is straightened and lined up in the new 
bearings. 

After assembly of the blower unit, it is mounted 
on the bench shown, with V-belt drive from a %4-hp. 
electric motor. The unit is operated for 20 min. at 





Preco drive assembly at the bench for reconditioning 





Repaired Preco blower assembly 
being “run-in” at the test bench 
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2,100 r.p.m. to make sure the rotating unit is in 
correct balance to minimize vibration and the bear- 
ings are in proper alinement. 

In this way, it is positively known that the Preco 
air-circulating fan drive and blower unit are in good 
working condition before application to the refrig- 
erator Car. 


Cleaning Freight 


Car Interiors 


Car department forces at the Finley shop yard of 
the Southern at Birmingham, Ala., are using what they 
believe to be the first freight car washer of its kind in 
regular daily use. With it they are performing work 
just the opposite to that done with the more familiar 
car washers in use for cleaning the exteriors of pas- 
senger cars and Diesel locomotives. This washer is 
used to get the interiors of box cars in an absolutely 
clean condition for the loading of the many commod- 
ities requiring Class-A cars, of which every railroad 
seems to have a constant need. 

Cars sent to the wash rack are shifted onto a track 
which has a slight incline leading to the washing loca- 
tion. As the cars enter this track, workmen clear ott 
all loose debris, trash and dunnage that may have been 
left in the cars. All protruding nails and wire strap- 
ping are removed and the car floors are swept. Only 
after this work has been done are the cars allowed Lo 
roll down the track to the point where the car interiors 
will be washed thoroughly with a mixture of steam, 
water and a detergent. 

The inside rail, at the washing location, is slightly 
lower than the outside rail to allow drainage of all 
water from the car. There is a concrete platform at 
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this point, also slightly inclined, which allows water to 
run off into a drainage pit. 

The operation requires the services of two men. 
One, inside the car, directs the spray from a high- 
pressure cleaning jet over the walls and floor (the roof 
also when necessary) until all removable traces of dirt 
or soil from previous loadings in the car have been re- 
moved. A workman on the wash rack platform tends 
controls which regulate the flow of water, steam and 
detergent into the mixing tank from which the clean- 
ing mixture is fed to the high-pressure jet. 

The capacity of the car washer is 20 to 24 cars in an 
eight-hour period. Similar installations are now being 
made by the Southern at Columbia, South Carolina, 
and Spencer, N. C, 


Workman spraying car in- 
terior with high-pressure jet 


The car cleaning installation 
is shown at left with a close- 
up of the controls for water, 
stream and detergent above 
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Maintenance of Vapor 
Steam Heating Equipment* 


Q.—Cars on the Milwaukee have a long line for one 
regulator; the whole length of the car plus about 12 ft. 
It gives a lot of trouble waterlogging. Should we have 
two regulators instead of one? 

A.—One thing that could be your trouble is that 
the No. 1671 valve is placed at the aisle and you 
feed about 4 ft. over to an No. 881 ell (which is 
the elbow for unit fin radiation), and from there 
down the entire length of car. The No. 881 ell was 
designed as a slip joint ell in the inner tube and to 
be placed at the far end of radiation away from the 
valve. Yours is just the opposite—steam feeding in 
the inner tube would short circuit out this slip joint 
and back to the return loop leaving the long radiation 
waterlogged and cold. 


Q.—There seems to be corrosion on the seats from 
solder flux and it seems that every car bought has that 
condition,—a green corrosion around the seat of the 
valves. Cleaning the system thoroughly eliminates the 
trouble. 

A.—It is difficult to get people to flush the heating 
system thoroughly after it has been put together. 
This flushing should be done with some solution that 
counteracts the acids. 





Q.—Some cars have the No. 920 retarder on the 
end of the overhead radiator. Some have it under the 
car. Which is the proper installation? 

A.—Less trouble is experienced by leaving out the 
retarder in the overhead return entirely. The only 
time you would get a steam blow from the drain tube 
would be if the valve was placed in the manual “on” 
position. 


Q.—What makes the pressure valve hum? 

A.—The main thing is water. Where a pocket is 
formed ahead of a No. 244 or No. 955, or in the 
presence of extremely wet steam, a condition can be 
set up to produce a vibration or humming. Such 
pockets should be trapped and drained. Also after 
a valve has been in service a long time the dia- 
phragms have a tendency to take a “set,” causing 
this condition. 


Q.—On the No. 155 trap, is there any right or pre- 
ferred length of nipple? 

A.—As far as we are concerned it doesn’t make 
any difference. A nipple is generally used to get 
condensate down below any piece of equipment on 
the car before discharging it to the ground. This 
prevents accumulation of ice on generators, bat- 
tery boxes or other equipment. 


Q.—What is the maximum of radiation that could 
be handled by one regulator? 

A.—One regulator is designed with more than 
enough capacity to feed a whole car. Some suburban 
cars are heated this way. In this case the cars have 
high underneath frames; the regulator is located 
under this and feeds up to both sides, and from that 


ee 


* These questions and answers, continued from the January issue, were 
submitted following a talk at the November meeting of the Northwest 
Carmen’s Association by James E. Morris of Vapor Heating Corporation. 


FEBRUARY, 1950 








to a 1672 double feed valve located in the center of 
car, feeding to both ends simultaneously. The 1672 
has enough capacity to handle that. 


Train Line Welding 


A small, light, easily applied jig has been built at the 
Centralia, IIl., shops of the Illinois Central to hold sec- 
tions of train line together for joining by gas welding. 
The jig slips over the two parts to be joined and is 
held in place on the piping by two wedges which are 
tapped lightly into place with a hammer. Once set in 
place, the jig holds the two adjacent beveled edges 
of the train line snugly together in accurate alignment. 

The jig consists of-a clamp in which the two ends 
of the line to be welded are inserted, and two wedges 
which lock the entire assemblage in place. This holds 
the two ends of the line in rigid correct alignment, and 
butted together for welding. The wedges are attached 
to the clamp by link chains to keep the three parts 
together when not in use. 





Welding the train line together 
with the positioning clamp 
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Positioning clamp for welding the train line 
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NEW DEVICES 


Intercoolers 
For Air Compressors 


The Wilson Engineering Corporation, 122 
South Michigan ave., Chicago, has devel- 
oped interstage radiation assemblies using 
its integrally-cast directional-finned alu- 
minum elements fabricated to permit 
quick interchange, by the removal and re- 
placement of flange bolts only, for the 
Westinghouse 3CD, Gardner-Denver ADX 
and WXE air compressors. These inter- 
cooler assemblies are factory tested to 500 
lb. per sq. in. 

The accompanying drawing 201-G shows 
the assembly for the Gardner-Denver WXE 
compressor used on General Motors lo- 
comotives. The assemblies for other types 
of compressors are similarly fabricated to 
meet existing installations, with the same 
type application. The radiation is equiva- 
lent to 40 lineal feet of 114-in. pipe. Pipe 
and welding fittings are 2 in. To locate a 
pressure gauge or a safety valve, when de- 
sired, %-in. plugs are incorporated at the 
tops of the elements. The total weight of 
the assembly is approximately 120 Ib. 

The intercoolers are designed to with- 
stand 500 lb. per sq. in., even though re- 
quired normally to meet pressures con- 
siderably less than those delivered for ul- 
timate consumption by the high pressure 
stage, because they are sometimes sub- 
jected to full delivery pressure by the 
sticking of valves. It is customary to pro- 
vide safety valves on the intercoolers to 























take care of this possible condition, but 
the impact, when it occurs, can be so sud- 
den as to prevent complete release of pres- 
sure through the safety valve. 


Electric Tachometer 


A portable electric tachometer and cut- 
meter introduced by the Electric Tachom- 
eter Corporation, 2218 Vine street, Phila- 
delphia 3, Pa., assures accuracy of bet- 
ter than + % of one per cent of full 
scale value in measuring either surface 
speeds up to 5,000 ft. per min. or shaft 
speeds up to 25,000 r.p.m. Generating 
and indicating instruments are separate, 
and in many applications, such as in the 
measurement of metor speeds, it is prac- 
tical to mount the indicator permanently 
in some convenient, remote location. The 
standard cable connecting the generator 
and indicator may be lengthened to as 
aaluch as 500 ft. 

The tachometer is self-contained and 
requires no batteries or other external 
power source. It consists of a precision- 
built d.c. magneto generator that pro- 
duces a voltage directly proportional to 
the speed being measured, calibrated in 
conjunction with an easily-read laboratory 
type indicator having four overlapping 
speed ranges. 

Two styles of driving points, an exten- 
sion shaft, and cutmeter wheel assure easy 
application of the instrument to prac- 
tically any type of rotating equipment. 














Intercooler for Gardner-Denver Compressor 
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The entire assembly is housed in a con- 
venient quartered oak carrying case. 


Acid-Type 
Powdered Cleaner 


An inhibited cleaner which does not pro- 
mote corrosion has been developed pri- 
marily for cleaning the exteriors of 
painted railway passenger car coaches 
and Diesel and electric locomotives by 
the Pennsylvania Salt Mfg. Co., Phila- 
delphia, Pa. 

Marketed as Pennsalt Cleaner AC-19, 
it is composed of a blend of acid bases 
and surface-active agents; the mixture 
being essentially dustless and easily han- 
dled. It can be applied in the normal 
bucket and brush fashion followed by a 
good water rinse. 

The detergent is suitable for washing 
windows and is completely soluble in 
cold water. The product leaves no 
streakes of opalescence. 


General Purpose 
Vertical Boring Mill 


A wide range of general purpose vertical 
mills have been made available by King 
Machine Tool Division of American Steel 
Foundries, Cincinnati 29, Ohio. 

Ten sizes are in production including 
such popular models as 30, 36 and 42 in. 
capacity single column mills and 52, 62, 
72, 84, 100, 120 and 144 in. double column 
boring mills. All of these units are ob- 
tainable in a variety of head combinations 
with or without the side head either in a 
standard design or with special variations. 

Illustrated is the 42 in. model with a 
left-hand swivel ram head, right hand 
swivel turret head and side head. Many 
improvements in this and the other units 
promote greater accuracy, easier opera- 
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In addition to Elesco products for steam and diesel - electric 
locomotives, we offer a complete line of boilers, fuel burning 
and related equipment for stationary and marine plants. 
This line provides for all conditions of steam pressure and 
temperature. 








C-E Steam Generating Units are serving heating and 
power requirements in every branch of industry from small 
marine and manufacturing plants to the largest utility 
power stations. 


Your inquiries are invited. 



































Superheaters « Superheater Pyrometers « Exhaust Steam Injectors - Steam Dryers - Feedwater Heaters * Steam Generators - Oil Separators - American Throttles 
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tion and longer service life. Heavier and 
more rigid construction, increased power, 
and a wider range of feeds and speeds 
make the vertical boring mills suited to the 
use of carbide cutting tools. 


Inert Gas-Shielded 
Metallic Arc Welding 


When the Air Reduction Sales Co., 60 
E. 42 st.. New York 17, announced a 
year ago the development of the Air- 
comatic or inert gas-shielded metallic 
arc welding process for the welding of 
aluminum, there were hints that it would 
also be economically available for other 
metals. In the intervening year, the 
process has been successfully applied to 
the welding of chrome nickel or stain- 
less steels and aluminum bronzes. 

When applied to the welding of stain- 
less, this process has certain specific ad- 
vantages over the older and better known 
methods. For example, the filler metal 
is carried across the arc and deposited 
in the weld virtually without loss of 
alloying elements. 

The Aircomatic process deposits more 
stainless steel at a given value of weld- 
ing current and hence minimizes heat 
effects in the base metal. The physical 
properties of the welded joint obtained 
equal and sometimes exceed those 
achieved by other methods. Superficially, 
the weld surface is without slag deposit 
and dull, but it grinds, buffs, and pol- 
ishes to any desired finish as easily as 
welds made by other methods. 

High welding speeds are obtainable. 
When using ¢-in. wire, deposition rates 
in the down hand position of 15 lb. per 
arc hour are possible. Joint designs in 
heavy plates can be modified to have 
only a small included angle with large 
savings in welding material and time. 
Because only a fine wire, %¢-in in diam- 
eter, must reach to the bottom of the 
weld groove, the included angle may be 
reduced to 30 deg. The diameters of 
wire available are 0.035, 0.045 and \4¢-in. 
in AISI Types 310, 316 and 347. 


Induction Pinion Heater 


An induction heater for removing trac- 
tion motor pinions is now being manu- 
factured by the National Electric Coil 
Company, Columbus, Ohio. Use of the 
heater eliminates the high-tonnage pres- 
sures involved when pinions are re- 
moved by means of a mechanical puller. 
It also disposes of the shock to bear- 
ings which is caused by the “re-active 
kick” when a pinion breaks loose. When 
an induction heater is available, it is 
never necessary to use an acetylene torch 
to remove stubborn pinions. 

The operation of removing a pinion 
consists first of placing wedges between 
the pinion and the bearing housing and 
driving them up snug with a light 
hammer. The heater is then placed 
around the pinion, a ground clip is at- 
tached to a bolt head on the motor, 
and the power cable carrying the ground 
wire is excited from a 440-volt, 60-cycle 
power source. In less than two minutes 
sufficient internal heat is generated 
within the pinion, so that the pressure 
from the wedges will cause it to come 
off. Before heat is applied, the pinion 
is backed off and replaced one or two 
turns. This keeps the pinion from 
falling off when it breaks loose. The 
heater is insulated with A.I.E.E. Class H 
materials to insure long life. It may be 
operated easily by one man. It causes 
heat to be generated by induction in the 
pinion. Due to skin-effect, this heat is 
generated largely in the periphery of 
the pinion and is conducted toward the 
center. The pinion comes off before the 
heat reaches the shaft. Maximum tem- 
peratures are well within safe limits. 

To rapidly induce heat in the pinion, 
it is essential to have a good magnetic 
coupling between the coil and the pinion. 
Coils in various sizes are available for 
all pinion diameters. The same plug and 


The heater complete with wedges, 
ground and power connections 


cable connection can be used with all 
coils. 


Universal Hydraulic 
Testing Machine 


Designed like larger Baldwin machines 
with hydraulic loading unit separate from 
the indicating and control unit is the 
Model 60-H universal testing machine of 
60,000-Ib. capacity with two ranges re- 
cently announced by The Baldwin Loco- 
motive Works, Philadelphia 42, Pa. 

A feature of the unit is its rigid, two- 
column design which gives high accessi- 
bility in handling specimens and simpli- 
fies observations. Load is applied by an 
integrated piston and elevating cage con- 
sisting of the table, two uprights and 
upper gripping head, all of which have 
a 6-in. stroke. The lower gripping head 
is the upper member of a second, adjust- 
able cage including two long columns and 
lower crosshead supported by a vertical 
screw extending downward from the 
closed end of the hydraulic cylinder. 

A motor-drive for positioning the low- 
er gripping head within the loading cage, 
is also a new feature as standard equip- 


The heater applied to a traction motor with wedges behind the pinion 
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Along with Electro-Motive leadership 
In engineering and manufacture has come 
leadership in service through the first nation- 

wide organization of parts warehouses, repair shops 

and strategically located service engineers. That’s 
one reason why General Motors locomotives are first 
choice in the fast-growing Diesel fleets of America’s 

leading railroads. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 











ment. The motor-drive, including worm 
gear and nut on the adjusting screw, is 
mounted on the lower crosshead, giving a 
range of 17 in. at 10 in. per min. Loading 
controls giving infinitely variable speed 
between 0 and 2 in. per min., are located 
on the table of the control cabinet. The 
flow of oil to the cylinder is controlled 
by a directional control valve for up and 
down motion and two vauves, for coarse 
and fine control of testing speeds. Auto- 
matic safety devices protect gages against 
overloads and prevent over-travel of mov- 
ing parts. 

The 60,000-lb. range is graduated in 
100-lb. units on a 16-in. diameter indi- 
cator dial and a 12,000-lb. range is grad- 
uated in 20-lb. units. Bourdon gages for 
both ranges are the Emery type, with 
accuracy within 1 per cent or one dial 
division, whichever is greater. They are 
connected directly with the loading 
cylinder. 


D. C. Motors 


’ Type K, direct-current Life-Line motors, 
in 1- to 30-hp. ratings, are available 
from Westinghouse Electric Corporation, 
East Pittsburgh, Pa. These motors re- 
tain the basic design of earlier SK 
motors, but feature the same all-steel 
construction used in the a.c. Life-Line 
motors. 


Heavy steel and brackets assure 
strength, rigidity, and correct bearing 
alignment. Pre-lubricated sealed-for-life 
ball bearings provide effective lubrication 
without attention. No greasing program 
is needed for the life of the bearings. 
The motors, in frames 203 to 365, are 
available for constant, adjustable, or 
varying speed applications; for either 
continuous or intermittent service. De- 
pending upon the use intended, the 
motors can be supplied with shunt, com- 
pound, or series windings. They are 


designed for operation from 115, 230, 
550, or 660 volts. 


Long Range Spotlight 


A sealed beam type spotlight lamp in- 
tended for long range indoor and out- 
door illumination applications has been 
announced by General Electric’s Lamp 
Department, Nela Park, Cleveland, Ohio. 

The lamp is described as a compact 
spotlight of high candlepower, consuming 
200-watts, and projecting a narrow beam 
of approximately 20 deg., or about one- 


half the beam spread of spot lamps now 
available. It is designed especially for 
effective spotlighting of targets from 
relatively high or distant locations. In 
short, it is said to shoot more like ‘a 
rifle than a shotgun. 

Called the Narrow-Beam Projector Spot, 
the lamp is equipped with a side-prong 
base and a compact bulb of pressed heat- 
resistant glass. Its initial maximum beam 
candlepower is given at approximately 
50,000. The lamp is suitable for interior 
lighting in large railroad stations, and 
for lighting of small signs from remote 
points for protective lighting along fen- 
ces, etc. 

For outdoor service, it is recommended 
that the lamp be mounted in a holder de- 
signed to protect the connector. 


Diesel Valve 

Spring Depressor 

The illustrated device named Safe-N-Ezy 
is a Diesel valve spring depressor for 
Type EMC 567 and 567A Diesels which 
has recently been introduced by the Pax- 


ton Diesel Engineering Co., Omaha 5, 
Neb. 
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In contrast to previous spring depres- 
sors, this Model D-14 depresses four 
springs simultaneously. Earlier models 
accommodated only a single spring at a 
time. 

Because this unit depresses four 
springs in a single operation, a saving 
of over 50 per cent in time and labor on 
dismantling and assembling Diesel valves 
is claimed. 

The depressor is compact, lightweight, 
rugged, and is designed for easy, safe, 
one-man operation. It includes a stud 
with a base plate having wing bolts for 
quick attachment to the head. Compress- 
ing the springs to the desired point, the 
tool safely holds them in position, leaving 
the. mechanics’ hands free to proceed 
with the work. A simple, safe, easily 
operated device controls the release of 
the depressor. 


Electronic Sound Probe 


A completely redesigned sound probe 
utilizing the principles of electronics is 
announced by the Como-Tex Company, 
128 W. Lake street, Chicago 1. The 
manufacturer states that the device 
localizes sound and permits the user 
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Resistance of A.A.R. Solid Bearings 
not affected by temperature—EVEN AT 





BELOW! 





TESTS HAVE PROVED that during winter operation the maximum 
initial accelerating resistance of the solid bearing is uniformly 
less than that imposed by any other type of bearing assembly — 
averaging approximately 61/2 lbs. per ton as compared to some 
resistances of over 45 lbs. per ton for other bearing types. More- 
over, solid bearings, unlike other types of bearings, do not 
materially reflect the increased overall train resistance experi- 
enced in adverse winter weather. 

Of course, bearing resistance, in itself, is ordinarily an insignifi- 
cant factor in train operation. But under extreme winter condi- 
tions — with iced tracks and snow-packed road beds—this lower 
resistance of the solid bearing can help you move the maximum 
tonnage for a given draw bar pull. 


Write for additional data. 


| 


With this highly special laboratory equipment 
developed by the A. A.R. Mechanical Division, 
journal resistance can be separated from all other 
elements of resistance in train operation. 





No other type of bearing 


offers you all of these service-proved advantages 


MAXIMUM DEPENDABILITY: In 
daily operating service, an un- 
equalled record for bearing as- 
sembly performance. 


SMOOTHEST RIDING QUALITIES: 
Lateral shocks are flexibly con- 
trolled —not rigidly opposed. 
More miles per wheel set. 


LOW ACCELERATING AND RUNNING 
RESISTANCE: Glides on a single 
film of oil, like a skater on ice. 
No complicated moving parts. 


EASE OF MAINTENANCE: Can be 
fully or replaced on 
the line in about 10 minutes. 
No shopping required. 


UNIVERSAL INTERCHANGEABILITY: 
Simple — dependable — eco- 
nomical — safe. 

LIGHT WEIGHT: Saves more than 


100,000 pounds dead weight per 
hundred car train. 


ROCK BOTTOM COST: Saves over 
25% on total car cost. 


MAGNUS METAL CORPORATION .- Subsidiary of NATIONAL LEAD COMPANY 


New York, Chicago 
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accurately to trace it to its source. It 
was designed to take the place of the 
welding rods, pieces of steel, mechanical 
stethoscopes, etc., which are widely 
used by mechanics and engineers. 

The electronic sound probe brings out 
a natural reproduction of noise at- the 
source, but greatly amplified, and with- 
out distortion. Extraneous sounds are ex- 
cluded and the sound being investigated 
can be identified by its character. 


Lapping Machine 
Is Self-Conditioning 


The Lapmaster, a development of the 
Crane Packing Company, 1800 Cuyler 
avenue, Chicago 13, is applicable to 
production runs or individual jobs, and 
can be operated by unskilled workmen. 
Work of different sizes, shapes and 
heights can be handled simultaneously 
in one operation. 

The machine embodies a continuously 
agitated compound tank, an alloy-iron 
lapping plate driven by a gear reduction 
motor, and combined work-holders and 


conditioning rings which are held in 
place by adjustable bars. The lapping 
cycle time is automatically controlled by 
a clock, which stops the lapping plate 
and closes the compound valve at the 
end of a predetermined period. Tapered 
roller bearings furnish support to the 
lap plate. 

Among the features of the Lapmaster 
is the continuous self-conditioning of 
the lapping plate which affords con- 
trolled and continuous accuracy in flat, 
concave, and convex lapping up to 
.000016 in. The continuous conditioning 
of the lapping surface is the result of 
the design which allows the conditioning 
rings to wear the lapping plate through 
the entire lapping cycle at a faster rate 
than the wear caused by the work. The 
combined conditioning rings and work- 
holders of the Lapmaster rotate within 


their own orbit on the face of the lap. 
The lap rotates under the work, and 
the conditioning rings rotate on the lap. 
The work, in turn, is free to rotate on 
its own axis in the work-holders. 

The Model 12 Lapmaster is equipped 
with a 12-in. lapping plate and three 
conditioning rings, each with an internal 
capacity of 4% in. The Model 24 has a 
24 in. lapping plate and is furnished with 
three conditioning rings 9% in. diam- 
eter or four conditioning rings of 8% 
in. diameter. Four other models are 
available, with lapping plates of 36, 48, 
60 or 72 inches. 


Oil Filter Adapters 


One of the features of the Morrow cart- 
ridge filters or replacements, previously 
described, is that a single type, the model 
DR-100 may be used for either the Michi- 
ana or Nugent filter tanks usually in- 
stalled as original equipment in EMD, 
Alco, Baldwin and Fairbanks-Morse loco- 
motives. This is made possible through 
the use of RA-1 and RA-2 adapters de- 
veloped by The Morrow Filter Co., Inc., 
Towson 4, Md. 

Type RA-1 for Michiana filters consists 
of a polished brass tube 28%g¢ in. long 
and 1% in. dia. This tube is perforated 
and slides over the perforated Michiana 
Wastex can tube, fits snugly and rests 
firmly over the spud at the base of the 
Michiana tube. 

The RA-2 adapter consists of a stamped 
steel plate, drilled in the center to fit 
snugly over the built-in center tube within 
the Nugent individual element cans. The 
center hole is sealed with a “O” ring oil- 
resistant seal to prevent by-passing from 
under the replacement. 

The DR-100 replacement rests upon the 
spring-supported plate and compresses the 
spring to approximately 60 lb. pressure 
when the cover is in place. 


Vibrator Converters 


A new line of vibrator converters, de- 
signed specifically for railroad commu- 
nications and power conversion require- 
ments, has been announced by the Cor- 
nell-Dubilier Electric Corporation, 2900 
Columbia avenue, Indianapolis, Ind. 
These converters are available in models 
for operation on 32-, 64- and 120-volt, 
d.c. input. All units have an output 
rating of 115 volts, a.c., 60 cycles at 
375 volt-amperes. 

For installation convenience and ease 
of maintenance, the converters are 
mounted on specially designed racks. 
Converters can be removed from the 
racks by releasing two bolts. There are 
no wires to disconnect. The over-all 
size of the converters mounted on racks 
is 26% in.x 18 in. x 10 in. 

Some of the operating advantages 
claimed by the makers are first cost re- 
ductions up to 60 per cent and low 
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maintenance costs. No lubrication is re- 
quired, and there are no commutators to 
clean. Unskilled personnel can remove 
or install replacement vibrators. Service 
interruptions are prevented by a standby 
vibrator which automatically picks up 
load at the end of service vibrator life. 
The service vibrator can be replaced 
at terminal or repair point without com- 
munications interruption during a trip. 


Zine Alloy Die Foundry 


Simplifies Maintenance 


Th: Chambersburg Engineering Co. Cham- 
bersburg, Pa., has announced the estab- 
lishment of a new die service for the con- 
venience of Cecostamp users. The Ceco- 
stamp is an air operated, impact arop 
stamp which is capable of forming a wide 
variety of shapes from all formable metals. 

Originally developed for the formation 
of sheet metal aircraft sections, use of the 
stamp has been extended to numerous 
other metal-forming operations. Sections 
of railroad cars are listed among the prod- 
ucts now being formed with the Ceco- 
stamp. 

Convenient sources of these dies have 
not been heretofore available, except 
where users put them in their own die 
shops. Now, the development of a zinc 
alloy die foundry at Chambersburg makes 
a ready source of these dies available to 
both prospective and current Cecostamp 
users. 

Manufacture of zinc alloy dies will be 
in accordance with current recognized 
techniques. 

Zinc alloy dies are recommended for 
stamping operations where economy is 
more to be desired than long production 
runs. Fabricated in days, instead of weeks 
required to make hard metal dies, zinc al- 
loy dies effect savings when frequent de- 
sign changes or experimentation necessi- 
tate new tooling. 


Lubricating Rods— 

A Correction 

“The lubricated area” of the graphite 

wheel flange lubricating rods, a product 

of the National Carbon Company, “will 

not become sticky and pick up sand or 

other abrasive material.” The word “not” 

was inadvertently omitted in our descrip- 

tion of the rods on page 50 of the Janu- 
ary issue. 
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DIESELS (@eeeoree 
GET TT maintenance costs 


That’s why Texaco 
Dieseltex HD assures 
greater locomotive 
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FRISCO Diesel freight locomotive No. 5209 — an Alco 3-unit, 4500 b.p. engine — is lubricated with Texaco Dieseltex HD. 


More and more railroads are turning to Texaco _— ments of leading Diesel locomotive builders and the 
Dieseltex HD because their exacting tests show that — most severe conditions of operating service. Here is 


: . . . . . . . . > 

: this superior railroad Diesel engine lubricating oil | a notable example of Texaco quality . . . one more 
: assures more mileage between overhauls, better per- reason why more Diesel locomotives in the U. S. are 
: formance, greater operating efficiency andeconomy. = lubricated with Texaco than with any other brand! 
. Texaco Dieseltex HD is both detergent and dis- Get improved Diesel performance and reduced 
, persive ... and its exclusive formula contains a spe- _—_ costs by using Texaco Dieseltex HD and Texaco’s 


‘ cial heavy-duty additive that assures exceptional unique systematic engineering service. A Texaco 
resistance to oxidation and sludge formations. Thus _—‘ Representative will gladly give you full details. 
engines run with cleaner top decks and rings free Just call the nearest Railway Sales office listed below, 
. . . unhampered by harmful carbon, varnish and _ or write: 

gum. Wear is definitely minimized. The Texas Company, Railway Sales Department, 











1 Texaco Dieseltex HD meets the stringent require- 135 East 42nd Street, New York 17, N. Y. 
7 NEW YORK * CHICAGO * SAN FRANCISCO © ST. PAUL * ST. LOUIS * ATLANTA 

or 

*« 

p- 


TUNE IN. . . TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 
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NEWS 





A. C. Browning 
Retires 


A. C. BROWNING, secretary, Mechanical 
Division, Association of American Rail- 
roads, with headquarters at Chicago, re- 
tired on December 31. Fred Peronto, as- 
sistant secretary, succeeds Mr. Browning 
as secretary. Mr. Peronto is succeeded by 
A. I. Ciliske. 

Mr. Browning was born at Belpre, 
Ohio, on July 15, 1884, and was educated 
at Mountain State Business College, 


A. C. Browning 


Parkersburg, W. Va. He entered railroad 
service in January, 1906, as a truckman 
in the Chicago, Rock Island & Pacific’s 
freight house at Chicago, and subsequent- 
ly worked in various capacities in the 
local freight office at Chicago, including 
those of yard clerk, stenographer, way- 


Fred Peronto 
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bill clerk, assistant accountant and chief 
tonnage clerk. In 1917 he was appointed 
inspector of weights and fuel clerk in the 
Rock Island’s general office. Mr. Brown- 
ing became associated with the Mechan- 


ical Division, A.A.R., in February, 1919, 
serving as committee reporter, mechanical 
inspector, and assistant to secretary until 
January, 1942, when he was appointed 
secretary. 





ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE JANUARY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 
Road units i Builder 
. _Electro-Motive 
Electro-Motive 


Road 
Chicago, Burlington & Quincy 
Lehigh & New England 


Louisville & Nashville 
Merchants Despatch Transportation 


opper 
70-ton covered hoppers 
50-ton box 


0. Sho 
Pacific oor & Fdry. 


ai 
Bangor & Ar 


Chicago, Rock I felon & Pacific 50-ton box 


PASSENGER-CAR ORDERS 


Road No. of cars 
Chicago, Burlington & Quincy 


Type of car 
30° Bagg.-express 


1 Deliveries to be completed in May. When the new motive power is received a large number of old 
steam locomotives will be sold or scrapped. 

? For April delivery 

3 Approximate total cost $5,000,000. 

4 For delivery during first half ers 1950. 

5 For delivery February and March. 

6 Building program announced by President H. C ag ny Ben oe 1950. 

H oneet platform cupola type. To cost approximately $472, 

u 
® Sekeed one $3,700,000. Delivery scheduled for second quarter of 1950. 


NOTES: 


Louisville & Nashville—The L. & N. has appropriated $11,000,000 for purchase of 52 new Diesel- 
electric locomotives and 500 box cars, and for construction of passing tracks, oil fuel stations and main- 
tenance facilities for Diesels. Bids for the locomotives are in expectation that deliveries can be started 
next April and completed before the end of 1950. To be purchased tt locomotives of 

500 hp. each, 6 switchers of 1,000 hp. or 1,200 hp. and 9,660-hp. switchers. The x cars are to be 

% ft. long and will be steel sheathed. The new locomotive units will replace older steam locomotives. 
Missouri Pacific.—The federal district court at St. Louis, Mo., has authorized the Missouri Pacific 
Lines to purchase 34 freight, 8 passenger and 21 swi Diesel locomotives at a cost of $11,299,900. The 
orders — include 50 locomotives for the M. P., 8 for Gulf Coast Lines and 5 for the Internaticnal- 
Great Northern. 

New York, New Haven e& Hartford.—The first of 27 new sleeping cars, each costing $125,000, = 
the New Haven to put in use before the end of January, went into service December 1 
“The Owl,” sleeping car with Tt between Boston, Mass., Providence, R. I., and New York. These ‘ot 
were two all-room —_ ss 14 roomettes — four double bedroomsE. ach’ tainless-steel con- 

. The i the Pullman-Standard Car Manufacturing skeet it 
ee hen os ta moh om week. 
Tha dirctors of the road faye allotted $1,480,009 out of November and December carn for 
repair to ype penn concen nag 





FEBRUARY, 1950 














| Yo il : lift | loa S fa er— cheaper _ 
wih Ring “Batwa” Sings 








YOU'LL SAVE TIME and you'll save money with Roebling “Flat- 
weave” Slings. In the first place, they last longer. Six individual wire 
ropes—of Roebling’s famous “Blue Center” steel wire—are woven 
together side by side in “Flatweave” Slings. This forms a broad, flat 
bearing surface which distributes the load pressure and prolongs the 
life of the sling. 


In the next place, “Flatweave” Slings are easier and faster to 
handle. They are very flexible and kink resistant. You can pass them 
through and under loads of minimum clearance. And besides that, 
they are free of unnecessary fittings. Heavy thimbles and servings are 
not needed with the specially-reinforced loops of “Flatweaye” Slings. 


Write today for a copy of the “Roebling Sling Data Book”. It’s 
free . . . gives timely information about slings and sling accessories. 
For lifting loads with top speed, safety and economy .. . 


Both “Blue Center” steel 
wire for rope, and ‘’Flat- 


sams Il Zocby 18 Kocdling/ 


new efficiency at lower 


cost to users everywhere. ; 
JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, N. J. 


ROE BLI id G A CENTURY OF CONFIDENCE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Road 
* Cincinnati, 3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 
Jackeon St. * Houston, 6216 Navigation Blvd. Los Angeles, 216 S. Alameda St. * 
New York, 19 Rector St. * Philadelphia, 12 S. Twelfth St. * Portland, 1932 N. W. 
Mth Ave. * San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. S. 
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Mr. Peronto was born on April 27, 
1898, at Sturgeon Bay, Wis. He gradu- 
ated from high school in 1917 and the 
following year attended, Lawrence Col- 
lege, Appleton, Wis., entering military 
service in World War I before the ex- 
piration of the school term. He began 
his railroad career in May, 1920, as a 
car repairer on the Chicago & North 
Western at Manitowoc, Wis., and served 
successively as car inspector and inter- 
change inspector until 1928, when he 
was transferred to Proviso, Ill., yards as 
assistant foreman. Mr. Peronto was pro- 
moted to traveling A. A. R. inspector in 
1936, and transferred to Fremont, Neb., 
as general car foreman in 1939. In 1940 
he was transferred as general car fore- 
man to Belle Plaine, Iowa. After repre- 
senting the North Western as equipment 
inspector at various car-building plants 
in 1941, in January, 1942, he became 
assistant to secretary, Mechanical Divi- 
sion, A. A. R. In August, 1947, he was 
appointed assistant secretary of the Divi- 
sion, 


SUPPLY 
TRADE 


NOTES 


PeerLess Equipment Company.—Vil- 
liam E. Gray, vice-president in charge of 
engineering for the Peerless Equipment 
Company, Chicago, has been elected first 
vice-president. 


4 


Dampney Company oF America.—The 
St. Louis Railway Supply Company, St. 
Louis 6, Mo., has been appointed to 
handle the sale of the Dampney com- 
pany’s expanded line of specialty coat- 
ings to a number of railroads running 
south and west from St. Louis, Mo. 


- 


Intanp Stee, Company.—Anthony M. 
Ryerson has been appointed assistant 
general manager of sales for the Inland 
Steel Company, succeeding Neele E. 
Stearns, recently elected executive vice- 
president of the Inland Steel Products 
Company, a subsidiary of Inland Steel. 


a 


GRIFFIN Whee. Company.—John PV. 
Brittingham has been elected vice-presi- 
dent and a director of the Griffin Wheel 
Company, Chicago. Mr. Brittingham, who 
became associated with the company in 
1937, will continue to serve as treasurer, 
the position for which he was named in 
1947. James P. Maher, sales representa- 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Freicut Service (Data From I.C.C. M-211 ann M-240) 


Road locomotive miles (000) (M-211): 
Total, steam 


miles—cars. 
(000,000) (M-211): 


Total in coal-burning steam locomotive trains. 
Total in oil-burning steam locomotive trains. 


Total in Diesel-electric locomotive trains 


Total in electric locomotive trains 


a miles al and 
Loaded vem gd ee 
ry freight car-miles 

Total freight car-miles (excluding 


caboose) 
— (excluding locomotive and tender) 


( 
Net ton-miles (000) 
Net ton-miles per loaded car-mile (M-211) 
Car-mile ratios (M-211): 
Per cent loaded of ae freight car-miles 
Aveage per train hour (M-211): 


=< 


, contents and cabooses 


Nine months ended 
Month of September with September 
1949 1948 1949 1948 


303,108 411,009 
109,396 74,287 


7,297 8,738 

419,815 494,037 

13,478 15,397 
7,737 8,02 


482,441 650,410 
133,532 189,127 
313,484 215,650 

19,694 21,640 


949,238 1,076,889 


1.06 1.07 
36.10 35.60 
20.80 18.60 
56.90 54.20 

2,545 2,493 
1,149 1,175 
31.80 33.00 
63.50 65.70 
16.90 16.10 
42,412 39,578 


47.80 42.20 45.90 
45.60 39.80 43.90 


1,010 804 952 
37.50 50.40 37.90 


41,276 


Passencen Service (Data From I.C.C. M-213) 


Road motive-power miles (000): 
Steam ¢ 


in “tT lgcomotive propelled trains 
Total in coal-bi 


Total in Diesel-electric locomotive trains 
Total car-miles per train-miles 


urning steam ae trains. 
Total in oil-burning steam locomotive trains 


18,750 144,217 
11,024 112,416 

1,767 14,938 16,123 
31,548 271,684 288,149 


300,290 2,538,832 2,679,470 

106,371 755,857 3 
51,375 401,031 
122,920 218,804 
9.35 9.16 


178,198 
93,790 


Yarn Szavice (Data From I.C.C. M-215) 


i yard petains locomotive-hours (000): 


oy a hours (000): 
Steam, coal-burni 4 ¢ 


Yard and train-switchi 
loaded freight car-mi 


locomotive-miles per 100 


Yard and yr apne locomotive-miles per 100 


passenger train car- 
1 Excludes B and trailing A units, 


(with locomotive) 





tive of the Griffin Company, has been ap- 
pointed assistant vice-president, with 
headquarters at Chicago. 

Mr. Maher joined Griffin Wheel at 
the New York office in January, 1925. 
After serving in various capacities there 
and in Cleveland, Ohio, he was trans- 
ferred to the general sales office at Chi- 
cago in 1934, 

oa 

Eutectic Wexpinc Attoys Corpora- 
TIoN.—Harold Duncan has been appoint- 
ed assistant regional manager of the 
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Eutectic Corporation. Mr. Duncan, for- 
merly district engineer in Texas, is in 
charge of a group of Eutectic District 
Engineers, servicing users of Eutectic 
products throughout the southwest. Texas 
offices are maintained at 3852 Turtle 
Creek Drive, Dallas, and at 1213 Capital 
Avenue, Houston. 
S 


CarneciE-ILLinois STEEL CorPORATION. 
—Clifford F. Hood, president of the 
American Steel & Wire Co., a subsidiary 
of the United States Steel Corporation, 
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To: DIESEL-ELECTRIC OPERATORS 


Subject: DIESEL-ELECTRIC CARBON BRUSHES 


This pulletin is the first of 
free by National Carbon Division, 
poration. 


Machines”. . “Preparation 
“ 


Brush Operation”. . Use 


The bulletins are tech i worthy of close study- 
The information ni here and the 
combined series § 

of anyone interest cient Diesel-Electric operation. 








has been elected president of the Car- 
negie-Illinois Steel Corporation, another 
U. S. Steel subsidiary. Mr. Hood suc- 
ceeds Charles R. Cox, resigned. Harvey 
B. Jordan, vice-president in charge of 
operations of American Steel & Wire in 
Cleveland since 1939, has been elected 
president. James E. Lose, vice-president 
in charge of operations of Carnegie-Illi- 
nois Steel, has been elected to the newly 
created position of executive vice-presi- 
dent. 
od 

MontreaL Locomotive Worxs.—On 
December 21, on the occasion of the deliv- 
ery of the seventy-fifth Canadian-built Die- 
sel-electric locomotive, the Montreal Lo- 
comotive Works, the Canadian General 
Electric Company, and the Dominion En- 
gineering Works announced to a party of 
Canadian press and business-paper repre- 
sentatives the near completion of a pro- 
gram of plant expansion involving an ex- 
penditure to date of $15,000,000 by the 
three companies who are co-operating in 
the project. These plant expansions have 
provided a half-million square feet of 
floor space devoted to Diesel-electric lo- 
comotive construction and, when complet- 
ed, will be producing a full line of switch- 
ing and road Diesels in Canada, including 
the Diesel engines, electrical equipment 
and other component parts. The announce- 
ment was made by Sir Frederick Cagson, 
executive vice-president, Montreal Loco- 
motive Works, in the presence of Bie 


Turner, president, Canadian General Elec- 


tric Company, and H. G. Welsford, ¥ice- 
president and general manager, Dominion 
Engineering Works, and was followed by 


a tour of inspection of the new Diesel lo- 
comotive assembly shop of the Montreal 
Locomotive Works. : 

Montreal Locomotive Works manufac- 
tures the chassis, trucks, cabs, and other 
component parts and assembles the lo- 
comotives. The locomotive company’s new 
shop is about 700 ft. long. Here the chas- 
sis are built, trucks assembled, and the 
locomotive put together. At the present 
time the production of Diesel locomotive 
parts is somewhat scattered through other 
buildings in the plant. Gradually these 
operations are being brought together so 
that all Diesel production ultimately will 
be concentrated in buildings immediately 
adjoining the new assembly shop. In the 
future steam locomotives will be built only 
for export. About 275,000 sq. ft. of floor 
space of its total of 700,000 sq. ft. are 
now devoted to Diesel locomotive produc- 
tion. 

The generators, motors, and other elec- 
trical parts are made at the Peterbor- 
ough, Ont., plant of the Canadian General 
Electric Company. The Dominion Engi- 
neering Works for some time has been 
producing the in-line, eight-cylinder, 1,000- 
hp. Diesel engines for switching locomo- 
tives at its Lachine, Que., plant. It now 
has the V-type, 12-cylinder, 1,500-hp. en- 
gine for road freight and road switching 
locomotives under construction. On com- 
pletion next spring of a second plant ex- 
pansion, it will also build the V-type, 16- 
cylinder, 2,000-hp. engine for passenger 
locomotives. Continuing effort is being 
made to find Canadian suppliers to build 
the few parts which are still imported 
from the United States. 


Near the end of one of the assembly lines in the Montreal 
Lecomotive Works Diesel-electric locomotive shop where 15 
1,500-hp. road switching locomotives are being assembled 
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With some few design changes, the lo- 
comotives built in Canada are counterparts 
of Alco-G.E. locomotives built in the Unit- 
ed States. The expanded plants of the 
three companies have the capacity of one 
Diesel-electric locomotive every working 


day. 
* 


Macnus CwHemicat Company.—The 
Magnus Chemical Company of Garwood, 
N. J., has acquired full control of the 
American K.A.T. Corporation. All manu- 
facturing functions of American K.A.T. 


J. D. Holmes 


are being continued, and the main office 
of the corporation will be at Garwood. 
J. D. Holmes has been elected president 
of American K.A.T., succeeding Michael 
Stone. Mr. Holmes continues also as 
general manager of the Marine and 
Power Plant Service Division of Magnus. 
Sidney G. Harris has joined the Magnus 
company as sales engineer. 


e 


PirtspurcH Screw & Bott Corp.— 
William N. Hoelzel has been appointed 
assistant manager of railroad sales for 
the Gary Screw and Bolt division of the 
Pittsburgh Screw & Bolt Corp., Chicago. 
Mr. Hoelzel has been associated with the 
corporation since 1928 in a sales capacity. 


e 


DeVitsiss Company.—Villiam A. Del- 
ger, former plant manager, has been ap- 
pointed vice-president in charge of man- 
ufacturing, and Don J. Peeps, chief engi- 
neer, has been appointed vice-president 
in charge of engineering. 


. 


Am Repuction Sates Company.—J. H. 
Berryman has been appointed assistant 
to the manager, technical sales division, 
of the Air Reduction Sales Company. 
Mr. Berryman, who will assist Scott D. 
Baumer, manager, technical sales divi- 
sion, will be responsible for the techni- 
cal promotion and sales of equipment for 
the recently introduced Aircomatic Weld- 
ing Process. 

Mr. .Berryman is a graduate of Johns 
Hopkins University (1935) where he re- 
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+() AMERICAN RAILROADS 


ADJUSTERS 


7 ED 


_ 


=. 


\S ¢ Chesapeake and Ohio R. R 
Cudahy Car Lines 
Erie Railroad Company 
Ford Motor Company 


New York Central R. R 
General American Trans. Corp 
Mather Stock Car Company 


New-York, New Haven & 
Hartford R. R 


Norfolk and Western R.R 
North American Car Corp 





Union Railway Co 
Virginian Railway 
Wheeling and Lake Erie R. R 
Baltimore &. Ohio R. R 
Delaware and Hudson R. R. 
Interstate Railroad Company 
Southern Railway System 
General Chemical Division 


Cities Service Oil Company 


More and more railroads are applying AMWELD Brake Slack Stayivania Reilrood 
Adjusters because they recognize the many advantages that — 


Delaware, Lackawanna & 


accrue from their use. Three models are adaptable and easily — 


St. Lovis-Southwestern 


installed on most types of freight cars. gl 
Chicago, Rock Island and 


Pacific R. R 
Central Railroad Co. of 
Your request for information regarding oe versey 


° - Duluth, South Shore 
AMWELD Brake Slack Adjusters will Alontic RR. 
bring complete data including Escanaba & Lake Superior R. R 


Nashville, Ch a 
application prints. ee CI “ten 


St. Lovis-San Fransisco R: R 


Shippers’ Car Line Corp 


Xamwevn RAILWAY EQUIPMENT 


Division of 


THE AMERICAN WELDING & MANUFACTURING COMPANY 
260 DIETZ ROAD ¢ WARREN, OHIO 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It’s the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface a. For 25 years —on major rail- 
roads—RUST-OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, rollin 
stock, metal buildings, metal equipment ne | 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
mance costs —indoors and out. RUST-OLEUM’S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get the oped <~e ois 4 complete data and 
applications. Tell us your rust problems. 





RUST-OLEUM CORPORATION 


2591 Oakton Street Evanston, Ulinois 
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ceived the degree of B.E. in mechanical 
engineering. He joined the Bethlehem 
Steel Company at Sparrows Point, Md., 
and was assistant lubrication engineer 
until 1940 when he entered the army as 
a second lieutenant. He emerged from 
service in 1946 with the rank of lieu- 
tenant-colonel, Signal Corps. He then 
joined Air Reduction and served in the 
technical sales division as machine weld- 
ing specialist and assistant metallurgical 
engineer until his appointment as as- 
sistant to the manager of the division. 


Cuerry Rivet Company.—The Cherry 
Rivet Company, Los Angeles, Calif., has 
established a new branch sales office 
and warehouse at 69 Harney road, Scars- 


dale, N. Y. 
. 


Atsorc Suppty & Equipment Co.— 
The Alborg Supply & Equipment Co., 
manufacturers’ representatives, has been 
organized to handle industrial purchas- 


A. A. Borgading 


ing services for the railroad, oil pro- 
duction, refining and marine construction 
fields. Alvin A. Borgading, former vice- 


president in charge of purchases for the ” 


American Car & Foundry Co., is presi- 
dent of the new company, with offices at 
50 Church street, New York 7. 

Sd 


AmericaAN Brake SHOE ComMPaANy.— 
Paul L. McCulloch, Jr., has been trans- 
ferred to the American Brake Shoe Com- 
pany’s Pittsburgh, Pa., district sales of- 
fice, where he will serve as sales engi- 
neer for the firm’s American manganes¢ 
steel and electro-alloys divisions. He suc- 
ceeds M. A. Zeller, who has resigned. 
Mr. McCulloch, formerly located in 
Rochester, N. Y., joined Brake Shoe in 
1945 as an apprentice. 

¢ 


Brack & Decker MANuracturinc Co. 
—The Atlanta, Ga., factory sales and 


service branch of the Black & Decker 


Manufacturing Co. has been moved to 
316 Techwood Drive, N.W., Atlanta 3. 
Sd 
MINNEAPOLIs - HONEYWELL REGULATOR 
Company.—Fred Kaiser, midwest region- 
al manager of the Minneapolis-Honey- 


well Regulator Company at Chicago since | 


1942, has been appointed field sales mat 


ager, a newly-created position. Succeed> © 
ing Mr. Kaiser in the midwest area i8 
Clarence L. Peterson, formerly Pacifi¢ © 
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regional manager at San Francisco, Calif. 
Mr. Peterson has been replaced by Gavin 
S. Youngkin, manager of the Los An- 
geles, Calif., branch since 1943, who will 
continue headquarters at Los Angeles. 
Reginald C. Cushing, regional air condi- 
tioning sales manager, has been advanced 
to branch manager at’ San Francisco. 
Sd 

ELectric Storace Batrery Company. 
—S. W. Rolph, executive vice-president 
of the Electric Storage Battery Company, 


S. W. Rolph 


Philadelphia, Pa., has been elected presi- 
dent to succeed R. C. Norberg, who has 
been elected chairman of the board. 


AMERICAN WHEELABRATOR & EgQuip- 
MENT Corp.—J. Robert Bunch has been 
appointed sales representative to assist 
J. D. Alexander in the Cleveland (Ohio) 
sales office of the American Wheelabrator 
& Equipment Corp., Mishawaka, Ind. 
For the past four years, Mr. Bunch has 
supervised the erection and servicing of 
Wheelabrator blast cleaning equipment 
and Dustube collectors in the Cleveland 
area. 

€ 


Ciaup S. Gorpon Company. — The 
Claud S. Gordon Company, 3000 South 
Wallace street, Chicago 16, has completed 
an arrangement with Harry L. Campbell, 
consultant on foundry practice, for the 
manufacture and sale of foundry testing 
equipment developed by Mr. Campbell. 
It will be marketed as the Gordon- 
Campbell foundry testing equipment. 

* 


BRANDON EquipMENT ComMPANY.—The 
Brandon Equipment Company, with of- 
fices at 332 South Michigan avenue, Chi- 
cago 4, has been organized by Jerry D. 
Brandon for supplying arch brick and 
oil-pan linings for steam locomotives, and 
for handling other railway devices. Mr. 
Brandon, who was formerly president of 
the Armerican Arch Company, will rep- 
resent all the manufacturers that for- 
merly supplied American Arch. The of- 
ficers of the Brandon company are Mr. 
Brandon, president; Samuel MacClurkan, 
vice-president; Arthur F. Becker, vice- 


president; William D. Jones, assistant 
vice-president; Harry R. Cree, mechan- 
ical engineer; Elizabeth Burroughs, sec- 
retary; William E. Salisbury, service en- 
gineer at Chicago, and Thomas M. Fer- 
guson, service engineer at New Haven. 
All were previously employed by Amer- 
ican Arch. 
e 

WEsTINGHOUsE AiR BRAKE CoMPANY.— 
C. H. Beck, vice-president of the West- 
inghouse Air Brake Company, has retired 
after over 44 years of service with the 
company. 


. 4 
American Locomotive Company. — 
Robert B. McColl, president, a director 
and a member of the executive committee 
of the American Locomotive Company, 
has resigned. The offices of chairman of 
the board and president have been com- 
bined, and D. W. Fraser, chairman of 
the board, hds been appointed to serve 
also as president. 
2 


GarLtock Packxinc Company. — Phil 
Arnold, vice-president of the Garlock 
Packing Company, has relinquished his 
duties and responsibilities in charge of 
the company’s general sales department. 
Although thus retiring as head of the 
Garlock sales organization, Mr. Arnold 
will continue in a partially active ca- 
pacity for an indefinite period as a vice- 
president of the company. Louis Mohn, 
who has been district sales manager at 








The Proof of a Product is its Endorsement 





Experience has proved that Ex-Cell-O 
hardened and ground steel pins and 
bushings last longer. That’s why so 
many American railroads have stand- 
ardized with Ex-Cell-O products. They 
have found that by absorbing road 
shock and vibration, Ex-Cell-O pins 
and bushings reduce wear on costly 
foundation parts; cut “down time” to 
a minimum; frequently give from four 
to six times longer service than other 
pins and bushings. Write for Bulletin 
32381 for list of standards. 


iid. 


EX-CELL-O for PRECISION 
Soeeenennenmemenmemaamaall 


HARDENED AND PRECISION GROUND 
STEEL PINS AND BUSHINGS 


= 
urn een we 


Rail n0aGd Diuision 


EX-CELL-O CORPORATION etzoid 6, Michigan 
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The Chambersburg Duplex Car Wheel Press 
more than meets the requirements of 


the centralized car wheel shop 


@® MINIMUM FLOOR-TO-FLOOR STRIPPING TIME... 
The Chambersburg Duplex Car Wheel Press is 
designed for speed. Floor-fo-floor stripping time 
is frequently clocked at 42 seconds—a speed un- 
equalled by any other method. 


@ CONTROLLED ACCURACY ...For mounting wheels 
to the standards defined in the Wheel and Axle 
Journal of the Association of American Railroads, 
there is no more accurately controlled pump and 
valve system than the Chambersburg Displace- 
ment Pump with selective confrol of its plungers. 


Write for Bulletin 18-L-8 


CHAMBERSBURG ENGINEERING COMPANY 
_ CHAMBERSBURG PENNSYLVANIA 























MECHANIZED 


oo enmeeieammaniamatunatied 


DIESEL PARTS CLEANING 


SAVES TIME AND LABOR COSTS 
FOR THESE ROADS! 


The Magnus Aja-Dip — 755 
Method thoroughly cleans 
more parts in one-tenth the 


time normally required in a 
soak tank or vat... Elimi- 
nates up to 95% hand 
labor... Saves up to 
60% in material clean- 


MECHANIZE — 
to SAVE! 


The Magnus Aja-Dip 
with Magnus 755 decar- 
bonizing solvent speeds 
cleaning of these aver- 
age diesel parts as 
follows: 


20 minutes 
15 minutes 
10 minutes 
Misc. Parts....5 to 15 min. 


Why go along with slow, costly, outdated 
cleaning methods? Write for complete 
data on the Magnus Aja-Dip—755 Method. 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, N. J. 


in Caonada—Magnus Chemicals, Lid. 
4040 Rue Masson, Montreal 36, Que. 


MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


epresentative ‘eMoRinm *iaialaicleimmanil:s 
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Pittsburgh, Pa., since March 1929 and 
prior to that a sales representative in 
the Pittsburgh territory, has been ap. 
pointed general sales manager at Palmy.- 
ra, N. J. Eugene G. Flannery, heretofore 
a Garlock sales representative in the 
Pittsburgh territory, has been appointed 
district manager at Pittsburgh to succeed 
Mr. Mohn. 

Mr. Arnold has been associated with 
the Garlock Packing Company for more 
than forty-one years. He joined that com- 
pany in 1908 as a sales representative, 
Subsequently he has served as manager 
of the railroad sales department, district 
sales manager at Cleveland, Ohio, and 
since July 1, 1929, as vice-president in 
charge of sales with offices at 2111 Ter. 
minal Tower, Cleveland. 


Joun A. Roesiinc’s Sons Company.— 
E. A. Trask, former head of the San Fran. 
cisco office of John A. Roebling’s Sons 
Company of California, has assumed the 
duties of manager of sales of the com 
pany’s Chicago corporation. G. C. Bukow 
sky, former manager of the Portland, Ore, 
branch, succeeds Mr. Trask. 


MANGANESE STEEL Force CoMPANY.— 
Percy H. Waller has been appointed man 
ager, Railway division, Manganese Sted 
Forge Company, Philadelphia, Pa., with 
headquarters in the Peoples Gas building, 
122 S. Michigan avenue, Chicago. 


Percy H. Waller 


Mr. Waller was formerly associated with 
the Pullman Company for 37 years. He 
served in various branches of the business, 
more recently as assistant chief enginett 
and assistant to the chief maintenance oF 
ficer. 

. 

GREENVILLE STEEL’ Car Company—!. 
P. Irving has become associated with 
the Greenville Steel Car Company # 
research development engineer. 

Mr. Irving began his railroad career it 
July, 1901, as a mechanical draftsmat, 
locomotive and car, for the Erie, and 
from August, 1902, to January, 1928, held 
such positions as draftsman, assistall 
chief draftsman, chief draftsman, and & 
sistant mechanical engineer. When 
Advisory Mechanical Committee was & 
ganized in November, 1929, Mr. Irvis§ 
was appointed engineer of car construe 
tion for the Erie, the Chesapeake & Obi 
the Pere Marquette and the New York 
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Left—Unloading bulk freight 
through drop-bottom door. 

Below—Skidded load of steel. 
(Note 2 x 4 guide strips nailed 


to floor.) 





NAILABLE 5 
STEEL 
FLOORING 


In September 1948, the Milwaukee Road installed 
NAILABLE STEEL FLOORS in 25 new drop-bottom 
gondolas. There were two main reasons: (1) To 
make the cars more useful, capable of carrying 
all types of open-top lading; and (2) to lower 
maintenance costs by eliminating the need for 
frequent repairs and replacements. 


Look at the Record 
These cars have safely hauled (a) blocked and 
skidded loads that require nailing to the floor, in- 
cluding sheet steel, machinery, steel pipe and 
shapes, auto parts; (b) rough heavy freight, pig 
iron, steel billet crop ends, and other steel scrap; 
(c) bulk freight, including coal, sand and gravel. 


Formed from tough corrosion-resistant N-A-X 
HIGH TENSILE steel—in a rigid channel design 
—NAILABLE STEEL FLOORS have high strength and 
durability, and have retained their nailability and 
overall flatness after impacts of magnets, clam- 
shells, and heavy-freight loading. 


NAILABLE STEEL FLOORING is readily adapted to 
drop-bottom construction, and is easily installed. 
Let us show you how you can make your drop- 
7 WAILABLE bottom gondolas into more useful, more durable, 
STEEL FLOORING equipment with NAILABLE STEEL FLOORING. 











PATENTS PENDING 49-SF-20 


F a 
GREAT LAKES STEEL 





PRODU 


GREAT LAKES STEEL CORPORATION 


Steel Floor Division » Penobscot Building + Detroit 26, Michigan 
UNIT OF NATIONAL ST Ger ce AT?TON 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 


TRAVERS 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars . . . is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 


QUICK DATA ON TRAVERSING BASES 





Capacity 
Horizontal 


Travel 


: 


Inches 
Inches 


$6 
AZ 





39-TB 5 
*40-TB 50 106 
41-TB | 50-75 20 140 


8 


n 
— 
un 




















» » w] Height 








*No. 40-TB can also be furnished for 26'' hori- 
zontal movement on special order. 

No. 40-TB furnished with wooden operating 
lever 17"' x 24"' long. 

Nos. 39-TB and 41-TB gees with steel oper- 
ating lever 1'' x 24" long 


Traversing Bases and Jacks are placed under 
load. for rerailing locomotives and cars. 


Freight car is lifted and moved horizon- 
tally until wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


For Jacks Used With Traversing Bases . . . 
Write for Your Copy of Bulletin AD-4-R. 


DUFF-NORTON 
_ SARKS 


THE DUFF- NORTON MANUFACTURING co. 


Main Plant and General Office TSBURE 


a hy A LATTRY 
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Chicago & St. Louis, holding that posi- 
tion until his retirement in 1948. During 
World War II, he served for about one 
year as assistant director, Transportation 
Equipment division, War Production 
Board, at Washington, D. C. In 1941 he 
was appointed chairman of the Car Con 
struction Committee of the Mechanical 
Division of the Association of American 
Railroads. 
S 

ComBusTION ENGINEERING - SUPERHEAT- 
ER, Inc.—A. V. Adamson, manager of the 
New York district sales office of Com 
bustion Engineering-Superheater, Inc., for 
the past 25 years, has retired, but will 
continue to serve the company in a cop 
sulting capacity. 


B. F. Gooprich Company.—Russell §, 
Colley has been named manager of sales 
of Rivnuts and of Rivnut tools. 


Oxwetp Rartroap Service Company, 
—Kenneth I. Thompson, eastern sales 
manager of the Oxweld Railroad Service 
Company, a unit of Union Carbide & 
Carbon Corp., has been appointed ea 
eral sales manager. 

Mr. Thompson was born in Bridgepon 
Conn., in 1905, and after graduation from 


Kenneth |. Thompson 


Staunton Military Academy, Staunton, 
Va., started his business career with the 
Pennsylvania Pump & Compressor ©. 
as a salesman. He was later with the 
Fuller Lehigh Company, and before joit- 
ing Oxweld in 1945, was associated with 
the Ingersoll-Rand Company, for a nul 
ber of years. He was Western manage 
of the railroad department of Ingersoll 
Rand prior to joining Oxweld. 
* 


Cuartes R. Exticorr retired on Jat 
uary 1 as resident vice-president of th 
Westinghouse Air Brake Company ® 
New York, but is continuing busines 
activity as a manufacturers’ associate, 
with office at 30 Broad street, New York 
He will be associated with the Ellen 
Company, manufacturers of rolling: 
specialties, and the National Brake Com 
pany, producers of power hand brakes 

Mr. Ellicott was born in Chicago 
November 13, 1880, and was educated # 
the Hopkins Grammar School and ™ 
Sheffield Scientific School of Yale Us 


versity, of which he is a graduate (19) 
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WORLD’S MOST FLEXIBLE 
WRENCH SYSTEM The engineered 


flexibility of Williams “Supersockets” permits 
the combining of sockets, handles and acces- 
sories to create special wrenches for special 
jobs. Available in five different patterns, with 
drives ranging from 1/4" to 1“ square, and with 
socket openings from 3/16” to 3-1/8". Write 
for Williams “Supersocket” Catalog A-50. 








Set No. $-10 Complete in Metal Case, 36 Pieces 
21 Sockets and 15 attachments 


mt 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. Dishibulded Evcryuhoe 
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for QUICK, CLEAN, UNIFORM HEAT 
at LOW OPERATING COST— 


* OIL OR GAS FIRED 
* SINGLE OR MULTIPLE SLOT TYPES 


This furnace will maintain uniform neutral or reducing atmosphere for forging and 
welding which will avoid scale and decarburization. Construction features water, re- 
fractory or cast iron shields. Fire brick and insulating refractory brick lining with 
chrome refractory hearths are new features to reduce maintenance and operating 
costs and speed production. 


% BURNERS % BLOWERS % FURNACES % RIVET FORGES 
% FIRE LIGHTERS y TIRE HEATERS, ETC. 


} MANUFACTURING CO. 
sonision AS ft) | 2825 EAST HENNEPIN AVE 
Enon MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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in this eralof 
MODERNIZATION 
Railroads require 


RERMAG 


for Cleaning Operations 


There was a time when ordinary soap and water with a scrubbing brush did much of 
the cleaning jobs on railroads. But not today! Big streamlined Diesel locomotives de- 
mand a faster, better, more effective cleaning system. PERMAG has been developed 
and for 26 years has met all cleaning requirements of America’s leading railroads. 


PERMAG has helped solve many a railroad cleaning problem. Let us send you 
more details. 


MAGNUSON PRODUCTS Corporation 


Mfrs. Specialized Cleaning Compounds for Industry 
Main Office: 50 Court Street, BROOKLYN 2, N. Y. 
In Canada: Canadian PERMAG Products Ltd., Montreal-Toronto 


AOU 
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with the degree of B.S. in electrical 
engineering. After graduation he entered 
the service of Westinghouse Air Brake 
as an apprentice in its shops at Wilmerd. 
ing, Pa., specializing in the brakes of 
electrically propelled vehicles. Thereafter 


Charles R. Ellicott 


he advanced through the engineering de- 
partment of the company to the position 
of mechanical expert in the company’s 
New York Office. He later became, re- 
spectively, representative, eastern man- 
ager and resident vice-president. Mr. 
Ellicott was the organizer of the Ellcon 
Company and is a director of the Safety 
Car Heating & Lighting Co. He has been 
active in committee and other work in 
a number of professional organizations, 
among them the American Society of 
Mechanical Engineers. 


Obituary 


B. FRANKLIN BALEs,. sales manager for 
Shakeproof, Inc., a division of the Illinois 
Tool Works, died on December 21 in the 
Evanston (Ill.) hospital. 

e 

Harrison HOstitzeEL_e, chairman of 
the board of directors of the General 
Steel Castings Corporation, died on De- 
cember 5, at his home in Ithan, Pa. 

e 

Maurice Coste.o, sales engineer for 
the Flannery Bolt Company, Bridgeville, 
Pa., died on November 29. Mr. Costello 
had been associated with Flannery Bolt 
continuously since 1913. 


PERSONAL 
MENTION 


General 


Cartes G. Porter, erecting shop fore- 
man of the Missouri-Kansas-Texas 
Lines, at Denison, Tex., has been ap 
pointed mechanical engineer, with head- 
quarters at Parsons, Kans. Mr. Potter 
was born on June 1, 1917, at Pine 
Bluff, Ark. He attended Arkansas State 
College and the University of Texas, tr 
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ENGINEER’S 
REPORT 


, TEST DATA - 
UNITS Whilwphaide seam lve, Gia Crate 


tusricant (24l Ue Cleans Kebeeteanit 


Test PERIOD = / ft 
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TEST SHOWS NEW OIL SUCCESSFULLY LUBRICATES BOTH STEAM 
AND AIR ENDS OF AIR COMPRESSOR 


Calol Air Pump Lubricant was used for a full year in 
a compressor like this, on a locomotive in regular 
service. It was supplied to both ends by removing 
the plug between the lubricator's two reservoirs. 


No lacquer or gum appeared on the Steam Differen- 
tial Valve and wear was negligible. Valve rings and 
steam piston rings stayed clean and unstuck. Calol 
Air Pump Lubricant. resists highest temperatures. 


ESOS SO eee Pati 


This Air Diecheres Valve was in the compressor during 
the test. As the photograph shows, at the end of a 
year's operation, it was free of carbonaceous de- 
posits. Calol Air Pump Lubricant resists oxidation. 


x 


The Air Discharge Valve Cage was clear of excessive 
oxidation deposits, as were air pistons and their 
lands and rings. The use of Calol Air Pump Lubricant 
eliminates the necessity for frequent cleanup jobs. 


REMARKS: Another compressor of the same size and type was operated on the opposite side of 
the locomotive. During the test, it was lubricated with a conventional type of Grade A valve oil. 
This compressor's valves and valve cages became filled with an appreciable amount of carbon. 
Also, considerable deposits of carbon and lacquer accumulated in air discharge passages. 


Calol Air Pump Lubricant eliminates these conditions because it is a doubly-compounded oil. It 
is highly stable both in use and in storage. Its special compounds help resist oxidation by air, 
heat and moisture. They keep pistons, rings, ring-land areas, air passages, valves and other parts 
clean, and maintain a tough lubricant film on hot andcool spots alike in the most severe operation. 


STANDARD OF CALIFORNIA « San Francisco, Calif. 


THE CALIFORNIA COMPANY « Denver, Colo. 


FEBRUARY, 1950 


Trademark ‘‘Calol,’’ Reg. U. S. Pat. Off. 


STANDARD OIL COMPANY OF TEXAS « El Paso, Texas 
THE CALIFORNIA OIL COMPANY « Barber, New Jersey 
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ceiving the degree of B.S. in M.E. from 
the latter institution in 1941. His rail- 
road service began with the St. Louis 
Southwestern in 1942 at Pine Bluff, as a 
special apprentice. In 1944 he entered 
the Transportation Corps of the United 
States Army as a private, subsequently 
serving in the European theater as a 
mechanical engineer with the 734th 
Railway Operating Battalion. He was 
discharged in 1946 as a captain. In 1947 
he entered Katy service as a car drafts- 
man at Parsons and was appointed 


R. A. SmirH, master mechanic of the 
Spokane division of the Great Northern 
at Spokane, Wash., has been appointed 
assistant to the general superintendent 
of motive power at St. Paul, Minn. 


J. H. Heron, assistant to the general 
superintendent of motive power of the 
Great Northern at St. Paul, Minn., has 
been appointed superintendent of mo- 
tive power at St. Paul. 


Joun L. Rosson, superintendent of 
motive power for the Great Northern at 


St. Paul. Mr. Robson, who was born in 
England, attended Montana State Col- 
lege and Yale University, and entered 
railroad service with the Northern Pa- 





erecting shop foreman at Denison in 


St. Paul, Minn., has been appointed gen- 
July, 1949, 


eral superintendent of motive power at 





MESTEAM 


GENERATOR 


John L. Robson 


cific at Livingston, Mont., in 1925. He 
subsequently joined the operating de- 
partment of the G. N. and, following sev- 
eral assignments throughout the system, 
was appointed master mechanic at Grand 
Forks, N. D. In 1942 he became super- 
intendent of motive power at St. Paul. 


D. V. Gonper, assistant general man- 
ager, Western region, of the Canadian 
National, with headquarters at Winnipeg, 
Man., has been appointed general man- 
ager of the region, with headquarters at 
Winnipeg. Mr. Gonder was born on 


THERMAL 


January 4, 1908, at Pingyao, Shansi, 
e F F | C | fF N C Y China. He attended Chefoo schools 
(China Inland Mission), Listowel and 


Stratford (Ont.) high schools, and night 
classes at the University: of Toronto and 


McGill University. He entered C. N. 
service in 1925 as a machinist apprentice, 


Trouble-free, 100% automatic in opera- 
tion, the AMESTEAM GENERATOR re- 
quires no chimney draft, only a simple 
vent to the atmosphere. Here is compact 
steam efficiency at its best. This unit takes 
up only one-third the space required by 
the conventional boiler. Important sav- 
ings include elimination of boiler room 
labor and the fuel-saving advantages of a 
thermal efficiency of over 80%. 

Ideal for low-pressure heat in station or 
shop, also for high pressure work for sand 
drying, Diesel de-icing and a host of other 
railroad applications. 

Single units from 10 to 400 H.P. Suitable 
for multiple installations. Design pressure 
—15 to 200 Ibs. Higher pressures on order. 


See what this modern boiler can do for 


you. Phone, write or wire. 


Check These 
yYo Melitiele[-¥3 





Douglas V. Gonder 


Exclusive Distributors to the Railroads 


RAILROAD SUPPLY 
and 
EQUIPMENT, INC. 


First Federal Building 
148 ADAMS AVE., SCRANTON 3, PA. 
Phone Scranton 7-3391 


Stratford shop. Subsequently, he served 
for a few months as a machinist with 
the American Canadian Company, Ni- 
agara Falls, Ont., returning to the C. N. 
as a draftsman at Toronto, Ont. He was 
appointed mechanical inspector at Tor- 
onto in 1933; assistant engineer in 
1938, and erecting shop foreman at 
Stratford in July, 1938. From June, 
1939, to April, 1944, Mr. Gonder was 
locomotive foreman, successively, t 
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of stepped-up schedules 


FREIGHT CAR TRUCK SIDE FRAMES AND BOLSTERS 
LOCOMOTIVE CASTINGS OF EVERY KIND 


" ALL TYPES OF UNDERSTRUCTURE CASTINGS FOR FREIGHT CARS 
A half-century of quality— 


jealously guarded by chemistry, 
metallography and X-Rays 


© SCULLINGS 1 


SAINT LOUIS 10, MUS 












NEW YORK * CHICAGO ¢ CLEVELAND © BALTIMORE © RICHMOND, VA. * MEXICO City, D. F. 





FEBRUARY, 1959 
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Stratford, Ont., Mimico, and the Montreal 
(Que.) shops. He then became general 
superintendent of motive power and 
car equipment, Atlantic region, at 
Moncton, N. B. In January, 1949, he 
was appointed assistant general manager. 


Tuomas G. McFALL, superintendent of 
machinery of the Clinchfield at Erwin, 
Tenn., has retired. Mr. McFall was 
born on May 12, 1877, in Bedford County, 
Va. He was educated in the public 
schools of Roanoke, Va., and entered rail- 
road service in 1895 with the Norfolk & 
Western and served in various capacities 


on that road until 1901, except for 
duty in the United States Army during 
the Spanish-American War. Subsequently, 
he served as a machinist, successively, 
on the Atchison, Topeka & Santa Fe, the 
Texas & Pacific, the Missouri Pacific, 
the Illinois Central, and the Chesapeake 
& Ohio. In 1906 he became engine- 
house foreman in the employ of the 
N. & W.; in October, 1917, was ap- 
pointed general foreman of the Carolina, 
Clinchfield & Ohio (predecessor of the 
Clinchfield) ; in September, 1945, super- 
intendent of shops, and in January, 1947, 


superintendent of .machinery. 
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DIESEL 
RECORDERS 


For More Efficient Operation 


These accurate, dependable instruments 
help you realize the most from your 
Diesel investment. Chart your course 
with them—and save. 


VALVE PILOT DIESEL SPEED RE- 
CORDERS—In all sections of the coun- 
try—on every make of road Diesel, these 
reliable instruments are recording speeds 
with typical Valve Pilot precision and 
durability. Repeated calibration checks 
and service reports reveal their unfailing, 
lasting accuracy. 


“DIESELOMETER” PRODUCTS, Valve 
Pilot Operation Recorders—Here in one 
“package” is the complete story of Diesel 
performance. In addition to speeds, these 
instruments record pertinent details of 
throttle, reverse and transition lever op- 
eration, dynamic braking, automatic 
train signal forestalling, etc. 


Write for full particulars 


VALVE PILOT CORPORATION 


230 Park Ave. New York 17, N. Y. 
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F. R. Hosack, assistant chief mechan- 
ical officer of the Missouri Pacific, St. 
Louis, Mo., has joined the Chicago, Rock 
Island & Pacific, at Chicago, as mechan- 
ical assistant to vice-president—operation. 


Epwin B. DeVizsiss, manager of the 
insurance department of the Pennsylvania 
at Philadelphia, Pa., has retired. Mr. De- 
Vilbiss was born at Fort Wayne, Ind., and 
is a graduate of Purdue University where 
he received the degree of mechanical 
engineer. He entered railroad service in 
1908 as a special apprentice at Fort 
Wayne and rose through the motive-power 
department to become assistant engineer, 
master mechanic and superintendent of 
motive power. In 1929 he was appointed 
assistant stores manager at Philadelphia 
and in 1934 became manager of the in- 
surance department. 


Frank D. SINEATH, assistant to chief 
of motive power and equipment of the 
Atlantic Coast Line at Wilmington, N. C., 
has been appointed assistant chief. of 
motive power, with headquarters at 
Wilmington. Mr. Sineath was born on 
November 9, 1909, at Columbia, S. C. 
He entered the service of the Coast Line 
on May 12, 1941, as an electrician at 
Jacksonville, Fla. He became lead elec- 
trician there on April 9, 1942; seven 
months later Diesel gang foreman, and 
on November 1, 1944, Diesel department 
foreman. He was appointed general fore- 
man on July 1, 1946; acting master me- 


Frank D. Sineath 


chanic at Florence, S. C., on March 1, 
1948; master mechanic at Florence six 
months later; master mechanic at Wil- 
mington on December 16, 1948, and as- 
sistant to chief of motive power and 
equipment in February, 1949. 


E. P. GANGCEWERE, assistant general 
manager of the Reading, has _ been 
elected vice-president, operating and 
maintenance. Mr. Gangewere was born 
at Bethlehem, Pa., on November 17, 1900, 
and educated at Chattanooga (Tenn.) 
high school. During 1917 and 1918 he 
worked as an apprentice in the machine 
shop of the Wheland Machine Co. at 
Chattanooga, and later attended Lehigh 
University, where he _ received the 
degree of mechanical engineer in 1922. 
Mr. Gangewere entered the service of 
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IE diteeneter of the improved Hollund Velute Snubber Spring 
has been increased from 4%” to 512”. 


he volute spring bar has been made much thicker. These two 
improvements not only increase the friction area but lengthen the life 
of the improved Holland Volute Snubber Spring, Style .A-7-A. 
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BETTER MEASURE 
WITH 


[uF KIN 


A rh~ NOW- 
("ALL 3 “MIKES” 
ARE CHROME-CLAD TO 
HELP YOU SEE RIGHT- 

BE RIGHT! 





Now you can get all 3 types of Lufkin 
“Mikes” with the special Chrome- 
Clad finish that assures accurate 
measuring. In blinding sun, or dim 
shop corner, the Lufkin Chrome- 
Clad finish absorbs disturbing re- 
flections ... resists both rust and wear. 
Black markings stand out razor-sharp 
against the chrome-white back- 
ground. Improve your accuracy and 
improve the standard of your work 
with these Chrome-Clad precision 
tools. It’s a proved fact that you'll 
get “Better Measure With Lufkin”— 
see your nearest dealer soon. 


Write Dept. RM for the fascinating, 
educational booklet 

entitled, “The Amaz- 

ing Story of Measure- 

ment.’ Please enclose 

10c (no stamps) to 

cover mailing and 

handling. 


Buy [UF KIN 


Tapes * Rules « Precision Tools * From Your Dealer 


THE LUFKIN RULE CO. 
Saginaw, Mich. Wew York City Barrie, Ontario 
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the Reading in 1922 as a special appren- 
tice on the staff of the assistant super- 
intendent of motive power and later the 
same year became motive power inspector. 
In 1925 he was appointed mechanical 
supervisor. From 1927 to 1933 he 
served as enginehouse foreman at Sau- 
con Creek, Bethlehem, and assistant 


E. Paul Gangewere 


master mechanic at Philadelphia, Pa. 
In 1933 he was appointed assistant su- 
perintendent of the locomotive shops at 
Reading, Pa.; on January 1, 1939, assist- 
ant superintendent of motive power and 
rolling equipment; on January 1, 1942, 
superintendent of motive power and 
rolling stock, and on March 10, 1949, as- 
sistant general manager. 


Electrical 


Wituiam Lanpess has been appointed 
chief engineer of the Chicago Union Sta- 
tion Company, with headquarters at Chi- 
cago. Mr. Landess was born in Chicago 
on July 17, 1894. He attended Crane 
Technical High School, Chicago, and 
night school at Lewis Institute of Tech- 
nology, where he studied electrical engi- 
neering and steam power-plant operation. 
He began his railroad career in Febru- 
ary, 1913, as a construction electrician 
with the Chicago, Burlington & Quincy. 
From 1914 to 1917 he was engaged in 
general electrical construction work, sub- 
sequently returning to the Burlington to 
serve successively as construction elec- 
trician, electrical foreman, electrical 
estimator and inspector. In October, 1922, 
he joined Chicago Union Station as chief 
electrician. In 1927 he was appointed as- 
sistant mechanical superintendent, serv- 
ing also on special assignments. In July, 
1945, he became mechanical and con- 
struction superintendent. 


Ro.anp Goocu has been appointed as- 
sistant superintendent of power at Grand 
Central Terminal, New York, and on the 
Electric divison of the New York Central. 
Mr. Gooch was born at Eatonton, Ga., 
in 1898 and received degrees in mechani- 
cal and electrical engineering at the Geor- 
gia Institute of Technology. He entered 
the service of the N.Y.C. in 1921 as clerk- 
statistician in the power department at 
Grand Central; became special staff engi- 
neer in 1922 and assistant engineer in the 
power department in 1931. 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


RosweE tt J. Osporn has been appointed 
superintendent of power at Grand Cen. 
tral Terminal, New York, and on the Elec. 
tric division of the New York Central, 
Mr. Osborn, who was born in 1902 at 
Kalamazoo, Mich., is a graduate of the 
University of Vermont with a degree in 
mechanical engineering. He entered the 
service of the N.Y.C. in 1936 as an air- 
conditioning inspector at Grand Central, 
He was appointed refrigeration foreman 
in 1938, assistant supervisor of service 
plants in 1941, supervisor in 1944, and 
assistant superintendent of power on 


March 1, 1949. 


Master Mechanics 
And Road Foremen 


R. C. HempsteaD, master mechanic of 
the Chicago, Milwaukee, St. Paul & Pa. 
cific, at LaCrosse, Wis., and an em. 
ployee of the Milwaukee since 1914, 
has retired. 


J. W. Tracnitz, assistant master me 
chanic at the Markham shops of the 
Illinois Central, Hazel Crest, Ill, has 
been appointed master mechanic, with 
headquarters at Vicksburg, Miss. 


W. B. Gace, assistant master me 
chanic of the Chicago, Milwaukee, St, 
Paul & Pacific, has assumed jurisdiction 
over locomotive matters on the La 
Crosse and River division. 


P. J. Biccan, formerly road foreman 
on the Missouri Pacific, has been ap 
pointed master mechanic of the Wester 
division of the Chicago, Rock Island & 
Pacific, with headquarters at Goodland, 
Kan. 


W. F. Hainan, traveling engineer of 
the Great Northern at Hillyard, Wash, 
has been appointed master mechanic of 
the Spokane Division of the road, with 
headquarters at Spokane, Wash. 


C. A. Cartson, general foreman in Ce 
dar Rapids (Iowa) shops of the Chicago, 
Rock Island & Pacific, has been appoint 
ed master mechanic of the Oklahoma divi | 
sion, with headquarters at E] Reno, Okla. 


W. F. Kune has been appointed road 
foreman of the Chicago, Rock Island & 
Pacific, with headquarters at Goodland, 
Kan. Mr. Kline was previously mastef 
mechanic of the road’s Western division. 


Epwarp L. Brown, assistant master me 
chanic of the Baltimore & Ohio, New 
York Terminal Region, has been appoint- 
ed master mechanic of the region, with 
headquarters in Staten Island, N. Y. 


Car Department 


C. A. Taytor, chief car inspector for 
the Chicago, Rock Island & Pacific at 
Chicago, has been appointed assistant 
to the superintendent of the car depart 
ment at Chicago. 


Shop and 

Enginehouse 

J. H. Kasmeier, master mechanic of the 

Oklahoma division of the Chicago, Rock 

Island & Pacific at El Reno, Okla., has 

been transferred to the Cedar Rapids, 
Iowa, shops as general foreman. 
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